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HEROT, C.F., et al., "One-Point Touch Input of Vector Information for Co uter Displays," Proceedings of the 5th
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HOP NS, D., "The Design and Implementation of Pie Menus," originally published in Dr. Dobb's Journal, December
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If you wish to add additional non-patent literature document citation information please click the Add button Add
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Examiner Signature /‘Heavy Tram’ (02/2" /201 4) Date Considered

*EXAM|NER: Initial if reference considered, whether or not citation is in conformance with MPEP 609. Draw line through a
citation if not in conformance and not considered. Include copy of this form with next communication to applicant.

1 See Kind Codes of USPTO Patent Documents at www.USPTO.GOV or MPEP 901.04. 2 Enter office that issued the document, by the two-letter code (WIPO
Standard ST.3). 3 For Japanese patent documents, the indication of the year of the reign of the Emperor must precede the serial number of the patent document.
4 Kind ofdocument by the appropriate symbols as indicated on the document under WIPO Standard ST.16 if possible. 5 Applicant is to place a check mark here it‘
English lanuage translation is attached.
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CERTIFICATION STATEMENT

Please see 37 CFR 1.97 and 1.98 to make the appropriate se|ection(s):

That each item of information contained in the information disclosure statement was first cited in any communication

|:I from a foreign patent office in a counterpart foreign application not more than three months prior to the filing of the
information disclosure statement. See 37 CFR 1.97(e)(1).

That no item of information contained in the information disclosure statement was cited in a communication from a

foreign patent office in a counterpart foreign application, and, to the knowledge of the person signing the certification
after making reasonable inquiry, no item of information contained in the information disclosure statement was known to

any individual designated in 37 CFR 1.56(c) more than three months prior to the filing of the information disclosure
statement. See 37 CFR 1.97(e)(2).

See attached certification statement.

The fee set forth in 37 CFR 1.17 (p) has been submitted herewith.

A certification statement is not submitted herewith.

SIGNATURE

A signature of the applicant or representative is required in accordance with CFR 1.33, 10.18. Please see CFR 1.4(d) for the

form of the signature.

This collection of information is required by 37 CFR 1.97 and 1.98. The information is required to obtain or retain a benefit by the
public which is to file (and by the USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR

1.14. This collection is estimated to take 1 hour to complete, including gathering, preparing and submitting the completed
application form to the USPTO. Time will vary depending upon the individual case. Any comments on the amount of time you

require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer, U.S.
Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND
FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria,
VA 22313-1450.
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Privacy Act Statement

The Privacy Act of 1974 (P.L. 93-579) requires that you be given certain information in connection with your submission of the
attached form related to a patent application or patent. Accordingly, pursuant to the requirements of the Act, please be advised

that: (1) the general authority for the collection of this information is 35 U.S.C. 2(b)(2); (2) furnishing of the information solicited
is voluntary: and (3) the principal purpose for which the information is used by the U.S. Patent and Trademark Office is to

process and/or examine your submission related to a patent application or patent. If you do not furnish the requested
information, the U.S. Patent and Trademark Office may not be able to process and/or examine your submission, which may

result in termination of proceedings or abandonment of the application or expiration of the patent.

The information provided by you in this form will be subject to the following routine uses:

1. The information on this form will be treated confidentially to the extent allowed under the Freedom of Information Act

(5 U.S.C. 552} and the Privacy Act (5 U.S.C. 552a). Records from this system of records may be disclosed to the
Department of Justice to determine whether the Freedom of Information Act requires disclosure of these record s.

A record from this system of records may be disclosed. as a routine use. in the course of presenting evidence to a

court, magistrate, or administrative tribunal, including disclosures to opposing counsel in the course of settlement
negotiations.

A record in this system of records may be disclosed, as a routine use, to a Member of Congress submitting a
request involving an individual, to whom the record pertains, when the individual has requested assistance from the

Member with respect to the subject matter of the record.

A record in this system of records may be disclosed, as a routine use, to a contractor of the Agency having need for
the information in order to perform a contract. Recipients of information shall be required to comply with the

requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a(m).

A record related to an International Application filed under the Patent Cooperation Treaty in this system of records
may be disclosed, as a routine use, to the International Bureau of the World Intellectual Property Organization, pursuant

to the Patent Cooperation Treaty.

A record in this system of records may be disclosed, as a routine use, to another federal agency for purposes of

National Security review (35 U.S.C. 181) and for review pursuant to the Atomic Energy Act (42 U.S.C. 218(c)).

A record from this system of records may be disclosed, as a routine use, to the Administrator, General Services, or
his/her designee, during an inspection of records conducted by GSA as part of that agency's responsibility to

recommend improvements in records management practices and programs, under authority of 44 U.S.C. 2904 and
2906. Such disclosure shall be made in accordance with the GSA regulations governing inspection of records for this

purpose, and any other relevant (i.e., GSA or Commerce) directive. Such disclosure shall not be used to make
determinations about individuals.

A record from this system of records may be disclosed, as a routine use, to the public after either publication of

the application pursuant to 35 U.S.C. 122(b) or issuance of a patent pursuant to 35 U.S.C. 151. Further, a record
may be disclosed, subject to the limitations of 37 CFR 1.14, as a routine use, to the public if the record was filed in

an application which became abandoned or in which the proceedings were terminated and which application is
referenced by either a published application, an application open to public inspections or an issued patent.

A record from this system of records may be disclosed, as a routine use, to a Federal, State, or local law

enforcement agency, if the USPTO becomes aware of a violation or potential violation of law or regulation.
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T6: Henry Tran From: Shanette Brown
Location: QRU Location: CRU 3999

Art Unit: 3992 MDE 05D10

Bate: fi‘§a’2‘?.I'2§“E4 Phone: (571) 272-6632

Shanett.Brown@uspto.gov

RE: 90/013,106—Litigation was found for US Patent Number: 5,796,183

Sources:

1) I performed a KeyCite Search in Westlaw, which retrieves all history on the patent including any

litigation.

2) I performed a search on the patent in Lexis CourtLink for any open dockets or closed cases.

3) I performed a search in Lexis in the Federal Courts and Administrative Materials databases for any cases
found.

4) I performed a search in Lexis in the IP Jo umal and Periodicals database for any articles on the patent.

5) I performed a search in Lexis in the news databases for any articles about the patent or any articles about

litigation on this patent.
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Date/Time of Req11est: Sunday, January 26, 2014 14:47 Central
Client Identifier: SB
Database: KEYCITE-HlS'1'
Citation Text: US PAT 5796183

Service: KeyCite
Lines: 369
Documents: 1

Images: 0

The material accompanying this summary is subject to copyright. Usage is governed by contract with Thomson Reuters,
West and their affiliates.
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Date of Printing: Jan 26, 2014

KEYCITE

QQUS PAT 5796183 CAPACITIVE RETSPONSEVET E§.EC”£"RONE(‘, SWITCHING CIRCUIT, Assignce:
Nartron Corporation (Aug 18, 1998)

History

Direct History

1 CAPACITIVE RESPONSIVE ELECTRONIC SVVITCHING CIRCUIT, US PAT 5796183,
1998 WL 1463338 (U.S. PTO Utility Aug 18, 1998)

Patent Family
2 CAI-’ACITIVE REACTION ELECTRONIC SWITCH FOR ZERO FORCE APPLICATION

CONTAINS OSCILLATOR SUPPLYING FREQUENCY OF 50 KHZ OR HIGHER, AND
INPUT TOUCH TERMINAL, Derwent World Patents Legal 1997—394976+

Assignments

3 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 002, (DATE RECORDED: Aug 17, 2012)

4 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 002, (DATE RECORDED: Aug 17, 2012)

5 Action: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
Number of Pages: 01 1, (DATE RECORDED: Dec 22, 2009)

6 ASSIGNEE(S): NARTRON CORPORATION, (DATE RECORDED: Feb 04, 1997)

7 Assignee(s): NARTRON CORPORATION, (DATE RECORDED: Jan 31, 1996)

Patent Status Files

.. Re—EXamination Certificate, (OG DATE: May 07, 2013)

.. Request for Re-Examination, (OG DATE: Oct 02, 2012)

.. Certificate of Correction, (OG DATE: NOV 01, 2011)

.. Certificate of Correction, (OG DATE: May 11, 1999)

Docket Summaries

12 NARTRON CORPORATION ET AL v. HOURMAND, (W.D.MICH. Jul 20, 2010) (NO.
1:10CV00691), (28 USC 1338 PATENT INFRINGEMENT)

13 "QRG, LTD. V. NARTRON CORPORATION", (M.D.PA. Sep 12, 2006) (NO. 1:06CV01777),
(28 USC 2201 DECLARATORY JUDGEMENT)

© 2014 Thomson Reuters. All rights reserved.
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14 "NARTRON CORP V. GEN EI.EC, ET AL", (E.D.MICH. Dec 24, 2003) (NO. 2:03CV75l69)

Litigation Alert

15 Derwent LitAlert P2010-30-63 (Jul 20, 2010) Action Taken: complaint for PATENT
INFRINGEMENT

16 Derwent LitAlert P2007-35-68 (Sep 12, 2006) Action Taken: A complaint was filed

1'7 Derwent LitA1ert P2007—02—10 (Apr 13, 2006) Action Taken: Order of court — Ordered that
motion to dismiss by defendant is denied. Further ordered that the case is to be transferred to the
US District Court for the Middle Dist of Pennsylvania

Prior Art (Coverage Begins 1976)

I3 CAPACITIVE PRESS CONTROL ACTUATION SYSTEM, US PAT 52352I7Assignee: ISB
Ltd., (U.S. PTO Utility 1993)

I9 CAPACITIVE SENSOR CONTROL SYSTEM, US PAT 4323829Assignee: Fish, Barry M.,
(US. PTO Utility 1982)

20 CAPACITY RESPONSIVE CONTROL CIRCUIT, US PAT 483 I279Assignee: Nartron
Corporation, (US. PTO Utility 1989)

21 CAPACITY RESPONSIVE KEYBOARD, US PAT 5087825Assignee: Nartron Corporation,
(U.S. PTO Utility 1992)

22 CHARGE SENSITIVE SVVITCH, US PAT 4l59473Assignee: Johnson-I,a7,are Canada Limited,
(U.S. PTO Utility 1979)

23 CONTROL—SAFE CAPACITIVE SWITCH, US PAT 5233231Assignee: Pepperl + Fuchs, Inc.,
(U.S. PTO Utility 1993)

24 DC TOUCH CONTROL SWITCH CIRCUIT, US PAT 4758735Assignee: Nartron Corporation,
(U.S. PTO Utility 1988)

25 DISCRIMINATING CONTACT SENSOR, US PAT 3911215Assignee: ELOGRAPHICS, INC.,
(U.S. PTO Utility 1975)

26 DISPLAY DEVICE HAVING UNPATTERNED TOUCH DETECTION, US PAT

4476463Assignee: Interaction Systems, Inc., (U.S. PTO Utility 1984)
27 ELECTROGRAPHIC SENSOR FOR DETERMINING PLANAR COORDINATES, US PAT

3798370Assignee: ELOGRAPHICS, INC., (U.S. PTO Utility 1974)

28 ELECTRONIC SWITCII ARRANGEMENTS, US PAT 365I39IAssignee: BLACK $#amp;amp;
DECKER INC., (U.S. PTO Utility 1972)

29 ELECTRONIC WATCH WITH TOUCH-SENSITIVE KEYS, US PAT 4257117Assignee:
Ebauches S.A., (U.S. PTO Utility I981)

30 ELECTRONICAIIY ACTUATED ELECTRIC SWITCH, US PAT 4213061 (U.S. PTO Utility
I980)

3} HAND SANITIZING STATION, US PAT 494263IAssignee: Barry Robertson; Rosa, Rudy,
(U.S. PTO Utility 1990)

32 INDUCTION COOK—TOP WITH IMPROVED TOUCH CONTROL, US PAT 4508443Assignee:

© 2014 Thomson Reuters. All rights reserved.
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Rangaire Corporation, (U.S. PTO Utility 1981)

33 KEYBOARD SWITCH, US PAT 4503294Assignee: Nippon Mektron Ltd., (U.S. PTO Utility
1985)

34 LAMP RESPONSIVE TO THE HUMAN TOUCH UPON A LIVING PLANT AND CONTROL

SYSTEM THEREFOR, US PAT 4152629 (U.S. PTO Utility 1979)
35 LUCENT ELECTROGRAPHIC SENSOR FOR DETERMINING PLANAR COORDINATES,

US PAT 4071689Assignee: Elographics, Incolporated, (US. PTO Utility 1978)
36 MULTI-VVAY SWITCH SYSTEM HAVING PLURAL REMOTE TOUCH PADS, US PAT

50()6898Assignee: Delat Systems, Incorporated, (U.S. PTO Utility 1991)

37 NONPLANAR TRANSPARENT ELECTROGRAPHIC SENSOR, US PAT 42208 l5Assignee:
Elographics, Inc., (U.S. PTO Utility 1980)

38 PERSONAL-CARE APPARATUS COMPRISING A CAPACITIVE ON/OFF SWITCH, US
PAT 5453644Assignee: U.S. Philips Corporation, (U.S. PTO Utility 1995)

3,9 PROXIMITY ACTUATED POWER CONTROL VARIABLE AS TO SENSE AND

MAGNITUDE, US PAT 3984757 (US. PTO Utility 1976)
40 PROXIMITY CONTROLLED POWER SWITCHING CIRCUIT, US PAT 4246533 (U.S. PTO

Utility 1981)
4: PROXIMITY PAD WITH CONTROLLED ILLUMINATION, US PAT 4016453 (US. PTO

Utility 1977)
42 PROXIMITY SWITCHING SYSTEM. Us PAT 4031408 (US. PTO Utility 1977)

43 SELF TIMING SWITCH, US PAT 3965465 (US. PTO Utility 1976)
44 SINGI 1Pl_PlTlRCTRQDPl CAPACITANCE TOUCHPAI) SENSOR SYSTEMS, US PAT

423742lAssignee: General Electric Company, (U.S. PTO Utility 1980)
45 TOUCH ACTIVATED AC, FULL WAVE, TWO WIRE SWITCHES, US PAT

3549,909Assignee: HAI,L?BARKAN INSTRUMENTS, INC., (U.S. PTO Utility 1970)

46 TOUCH—CO‘.\ITROL ADAPTER FOR ELECTRIC LAMPS, US PAT 4211959Assignee: Westek
Corporation, (U.S. PTO Utility 1980)

47 TOUCH CO\ITROL FOR ELECTRICAL APPARATUS, US PAT 3641410Assignee: BLACK
$#amp;amp; DECKER INC., (U.S. PTO Utility 1972)

48 TOUCH CO\ITROL SWITCH, US PAT 4289972 (US. PTO Utility 1981)
49 TOUCH CO\ITROL SWITCH, US PAT 4264831 (U.S. PTO Utility 1981)

50 TOUCH CO\ITROL SWITCH, US PAT 4210822 (U.S. PTO Utility 1980)

51 TOUCH CO\ITROL SWITCH CIRCUIT, US PAT 4731548Assignee: Nartron Colporation,
(U.S. PTO Utility 1988)

52 TOUCH CO\ITROL SYSTEM, US PAT 5572205AssigI1ee: DoI1I1elly Technology, I11c., (_U.S.
PTO Utility 1996)

53 TOL CH CO\ITROLLED DISPLAY DEVICE, US PAT 4910504Assignee: Touch Display
Systems AB, (U.S. PTO Utility 1990)

54 TOI, CII CO\ITROLLED ELECTRIC LIGIIT SOCKET VVITII IIIGII CURRENT

TOLERANCE, US PAT 5208516 (U.S. PTO Utility 1993)

© 2014 Thomson Reuters. All rights reserved.
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55 TOUCH LAMP, LATCHING AC SOLID STATE TOUCH SWITCH USABLE WITH SUCH
LAMP, AND CIRCUITS FOR THE SAME, US PAT 38997l3Assignee: HALL?BARKAN
INSTRUMENTS, INC., (U.S. PTO Utility 1975)

56 TOUCH OVERLAY EOR IMPROVED TOUCH SENSITIVITY, US PAT 5386219Assignee:
Inteinational Business Machines Corp., (U.S. PTO Utility 1995)

57 TOT ‘CH RESPONSIVE POWER CONTROL SYSTEM, US PAT 4939382 (U.S. PTO Utility
1990)

53 TOUCH—RESPONSIVE SOCKET, US PAT 4101805Assignee: Destron, Inc., (U.S. PTO Utility
1978)

59 TOUCH SENSITIVE CONTROL PANEL, US PAT 5012124 (US PTO Utility 1991)
60 TOLCH SENSITIVE ELECTRIC SWITCH, US PAT 4289980 (U.S. PTO Utility 1981)

61 TOUCH SENSITIVE ELECTRONIC SWIITCH, US PAT 3879618AsSigncC: MAGIC DOT,
INC., (U.S. PTO Utility 1975)

62 TOUCH SENSITIVE POWER CONTROL CIRCUIT, US PAT 3666988AsSignee: ROBERT E
BELLIS, (U.S. PTO Utility 1972)

63 TOUCH SENSITIVE POWER CONTROL SYSTEM, US PAT 3919596/\ssignee: BELLIS
ROBERT ELLIOTT, (U.S. PTO Utility 1975)

64 TOUCH SENSITIVE SWITCH, US PAT 4360737Assignee: Leviton Manufacturing CO., Inc.,
(U.S. PTO Utility 1982)

65 TOUCH SWITCH CIRCUITS, US PAT 4119864Assig11ee: RCA Corporation, (U.S. PTO Utility
1978)

Of) TOL CH SWITCH DEVICE, US PAT 4352141Assignee: Starcote Limited, (U.S. PTO Utility
1982)

67 TOT, CH TERMINAL WITH RELIABLE PAD SELECTION, US PAT 4374381ASsignee:
Interactiorl Systems, Inc., (U.S. PTO Utility 1983)

© 2014 Thomson Reuters. All rights reserved.
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US District Court Civil Docket

Nartron Qorporation at at V. Hourmand

This case was retrieved from the court on Sunday, January 26, 2014
'&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SXWW&\'&SXWW&\'&SXWW&\'&SXWW&\'&SXWW&\'&SXWW&.'&5'&Q~W&.'&5'&Q~W&.'&5'&Q~W&.'&5'&Q~W&&5'&Q~W&&5'&Q~X

"1 07/20/ 2010

:. Judge Robert Holmes Bell “.i§r CLOSED
..=~:‘:09/08/2010

‘ : Patent (830) i1=‘:_,: 2: 28:1338

.: Patent Infringement ~.~ ‘ =..~ None

' ~. 2 None s= £1“ ..: $0

: None : Z‘. .: Patent
*‘: Federal Question

Litigarats Attorneys

Nartron Corporation Robert C.J. Tuttle
Plaintiff ATTORNEY TO BE NOTICED

Brooks Kushman PC

1000 Town Ctr., 22nd Fl.
Southtield , MI 48075-1238
USA

(248) 358-4400
Fax: (248)358-3351
Email:Rtutt|e@brookskushman.Com

Uusi, Llc Robert C.J. Tuttle
Plaintiff ATTORNEY TO BE NOTICED

Brooks Kushman PC

1000 Town Ctr., 22nd Fl.
Southfield , MI 48075-1238
USA

(248)358-4400
Fax: (248)358-3351
Email:Rtutt|e@brookskushman.Com

Byron Hourmand
Defendant

flake Proceeding Text

07/20/2010 COMPLAINT against Byron Hourmand filed by Nartron Corporation, UUSI,
LLC (Attachments: # 1 Exhibit A, # 2 Exhibit B, # 3 Exhibit C, # 4 Exhibit
D, # 5 Exhibit E, # 6 Exhibit F. # 7 Exhibit G, # 8 Exhibit H, # 9 Exhibit I,
# 10 Exhibit J, # 11 Exhibit K, # 12 Civil Cover Sheet)(rmw) (Entered:
07/21/2010)
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07/20/2010 RECEIPT: in the amount of $350.00, receipt number GR020949; for filing
fees (rmw) (Entered: 07/21/2010)

07/20/2010 SUMMONS ISSUED as to defendant Byron Hourmand (rmw) (Entered:
07/21/2010)

07/20/2010 CORPORATE DISCLOSURE STATEMENT by Nartron Corporation (rmw)
(Entered: 07/21/2010)

07/20/2010 CORPORATE DISCLOSURE STATEMENT by UUSI, LLC (rmw) (Entered:
07/21/2010)

07/21/2010 REPORT from the Clerk, WDMI, to the Director of the U.S. Patent and
Trademark Office on the filing of a PATENT ACTION (rmw) (Entered:
07/21/2010)

08/16/2010 SUMMONS returned executed; Byron Hourmand served on 8/4/2010.
answer due 8/25/2010 (Brandenburg, Robert) (Entered: 08/16/2010)

08/16/2010 SUMMONS returned executed; Byron Hourmand served on 7/27/2010,
answer due 8/25/2010 (Brandenburg, Robert) (Entered: 08/16/2010)

09/01/2010 UNOPPOSED MOTION to approve consent judgment by plaintiffs Nartron
Corporation, UUSI, LLC; (Tuttle, Robert) (Entered: 09/01/2010)

09/08/2010 ORDER granting 7 motion to approve consent judgment ; signed by Judge
Robert Holmes Bell (Judge Robert Holmes Bell, kcb) (Entered:
09/08/2010)

09/09/2010 REPORT from the Clerk, WDMI, to the Director of the U8. Patent and

Trademark Office on the determination of a PATENT ACTION (gjf)
(Entered: 09/09/2010)

I\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.'\\\\‘\-\\\'\\'.\'\\\‘\-'\\\'\\'.\'\\\"\-'\\\'\\'.\'\\\"\-'\\\'\\'.'\'\\\"\-\\\'\\'.'\'\\\"\-\\'\'\\'.'\'\\\"\-\\'\'\\'.'\\\\"\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.\\\\‘\-\\\\\'.'\\\\‘\-\\\\\'.\\\\'\-\\\\\'.\\\\'\-\\\\\'.\\\
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US District Court Civil Docket

Qrg. 1:26., A/' Ki" A Quanitem Research Group, Ltd. V. Nartmr: Corpsratiora

This case was retrieved from the court on Sunday, January 26, 2014
'3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:&

CLOSED

11/28/2007

‘: Patent (830) 28:2201

;.:. Declaratory Judgement ‘ ‘: Both

tr None ~‘ ; $0

U.S. District Court, Western . . .. ..:-. Patent
District of PA, 2:06-CV-500

. :1: Federal Question

Litigants Attczmeys

Qrg, Ltd. Andrew E. Falsetti
a/k/a Quantum Research Group. Ltd. LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Plaintiff [Termz 10/23/2007]

Reed Smith LLP
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412-288-3844

Email:Afa|setti@reedsmith.Com

Clay P. Hughes
LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Reed Smith
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412.288.3008

Email:Chughes@reedsmith.Com

Gene A. Tabachnick

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Reed Smith LLP
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412-288-3258

Email:Gtabachnick@reedsmith.Com

Robert B. Hoffm an
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LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Eckert Seamans Cherin & Mellott, LLC
213 Market Street, 8th Floor
Harrisburg , PA 17101
USA

(717) 237-7182
Email:Rhoffman@eckertseamans.Com

Nartron Corporation Mark D. Chuey
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Brooks Kushman P.C.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
248-358-4400

Email:Mchuey@brookskushman.Com

Mark A. Grace

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Cohen & Grigsby PC
11 Stanwix Street 15th Floor

Pittsburgh, PA 15222-1319
USA
412-297-4900

Email:Mgrace@cohen|aw.Com

Robert C.J. Tuttle

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman P.C.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
248-358-4400

Email:Rtutt|e@brookskushman.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Cohen & Grigsby. PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222
USA
412-297-4900

Email:Twettach@cohen|aw.Com

Jill L. Bradley
ATTORNEY TO BE NOTICED

Cohen & Grigsby, P.C.
625 Liberty Avenue
Pittsburgh , PA 15222-3152
USA
412-297-4707

Email:Jbrad|ey@cohen|aw.Com

Nartron Corporation Mark D. Chuey
Counterclaim Plaintiff LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Brooks Kushman P.C.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
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Qrg, Ltd.
Counterclaim Defendant

Page 3 of 9

248-358-4400

Email: Mchuey@brookskushman.Com

Mark A. Grace

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Cohen & Grigsby PC
11 Stanwix Street 15th Floor

Pittsburgh, PA 15222-1319
USA
412-297-4900

Email:Mgrace@cohen|aw.Com

Robert C.J. Tuttle

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman P.C.
1000 Town Center 22nd Floor

Southfield , MI 48075-1238
USA
248-358-4400

Email:Rtuttle@brookskushman.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

Cohen & Grigsby, PC
11 Stanwix Street 15th Floor

Pittsburgh , PA 15222
USA
412-297-4900

Email:Twettach@cohenlaw.Com

Jill L. Bradley
ATTORNEY TO BE NOTICED

Cohen & Grigsby, P.C.
625 Liberty Avenue
Pittsburgh , PA 15222-3152
USA
412-297-4707

Email:Jbrad|ey@cohen|aw.Com

Andrew E. Falsetti

LEAD ATTORNEY; ATTORNEY TO BE NOTICED

[Term: 10/23/2007]
Reed Smith LLP
435 Sixth Avenue

Pittsburgh . PA 15219
USA
412-288-3844

Email:Afa|setti@reedsmith.Com

Clay P. Hughes
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Reed Smith
435 Sixth Avenue

Pittsburgh , PA 15219
USA
412.288.3008

Email:Chughes@reedsmith.Com

Gene A. Tabachnick

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
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Reed Smith LLP
435 Sixth Avenue

Pittsburgh, PA 15219
USA
412-288-3258

Email:Gtabachnick@reedsmith.Com

Robert B. Hoffman

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Eckert Seamans Cherin & Mellott, LLC
213 Market Street. 8th Floor

Harrisburg. PA 17101
USA

(717) 237-7182
Email:Rhoffman@eckertseamans.Com

Bate # Proceeding Text

09/12/2006 1 Case transferred in from District of Western District of Pennsylvania; Case
\Iumber 2:06-CV-500. Original file with documents numbered 1-17,
certified copy of transfer order and docket sheet received., filed by QRG,
_TD.. (Attachments: # 1 Civil Cover Sheet # 2 Receipt# 3 Doc. 2-
Disclosure Statement# 4 Doc. 3- Summons# 5 Doc. 4- Motion to

Dismiss# 6 Proposed Order to Motion to Dismiss# 7 Doc. 5- Brief in
Support to Motion to Dismiss# 8 Exhibit A# 9 Exhibit B# 10 Exhibit C# 11
Doc. 6- Notice of Appearance by Thomas C. Wettach# 12 Doc. 7- Notice;
Response to Motion to Dismiss# 13 Doc. 8- Motion for Discovery# 14
Droposed Order for Motion for Discovery# 15 Exhibit 1# 16 Exhibit 2# 17
Exhibit 3# 18 Exhibit 4# 19 Exhibit 6# 20 Exhibit 7# 21 Exhibit 8# 22

Exhibit 9# 23 Exhibit 5 (Motion for Discovery)# 24 Doc. 9-
\Iotice:Response to Motion for Discovery# 25 Doc. 10- Brief in Opp. to
Vlotion for Discovery# 26 Exhibit A (Brief in Opp. to Discovery)# 27
Exhibit B (Brief in Opp. to Discovery)# 28 Exhibit C (Brief in Opp. for
Discovery)# 29 Exhibit D- (Brief in Opp. to Discovery)# 30 Doc. 11- Order
Granting Motion for Discovery# 31 Doc. 12- Brief in Opp. to Motion to
Dismiss# 32 Exhibit A (Brief in Opp. to Motion to Dismiss)# 33 Exhibit B
(Brief in Opp. to Motion to Dismiss)# 34 Exhibit C (Brief in Opp. to Motion
0 Dismiss)# 35 Declaration of Richard T. Ting# 36 Declaration of Andrew

E. Falsetti# 37 Declaration of Harald PhiIipp# 38 Declaration of Chris
Bede# 39 Doc. 3 — Motion for Leave to File a Brief in Reply# 40 Exhibit A
(Motion to File Brief in Reply)# 41 Doc. 14- Response to Motion for Leave
to File a Brief in Reply# 42 Supplemental Declaration of Richard Ting# 43
Doc. 15-Order Granting Motion to File Brief in Reply# 44 Doc. 16- Brief in
Reply# 45 Exhibit A (Brief in Reply)# 46 Doc. 17- Order Denying Motion
to Dismiss. ADDITIONAL ATTACHMENTS ADDED-TRANSFER LETTER AND

DOCKET FROM WESTERN DISTRICT OF PA(s) added on 9/13/2006 (crh, ).
(Entered: 09/13/2006)

09/13/2006 SPECIAL ADMISSION FORM SENT to Andrew E. Falsetti, Mark A. Grace
&amp: Thomas C. Wettach (crh, ) (Entered: 09/13/2006)

09/13/2006 Transfer Letter to Counsel (crh, ) (Entered: 09/13/2006)

09/20/2006 NOT|CE:A Case Mgmnt Conf has been set for 10/24/2006 @ 9:15 AM
before Honorable Sylvia H. Rambo. This conference is by phone and the
call is to initiated by the pltf. unless otherwise agreed upon. A joint case
mgmnt plan is to be filed n/|/t10/17/06.(ma,) (Entered: 09/20/2006)

09/21/2006 PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Andrew E.
Falsetti on behalf of QRG, LTD. Attorney Andrew E. Falsetti is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146455
(Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)
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09/21/2006

09/21/2006

09/22/2006

09/22/2006

09/29/2006

09/29/2006

10/02/2006

10/02/2006

10/06/2006

10/17/2006

10/18/2006

10/18/2006

10/19/2006

10/19/2006

10/24/2006

11/01/2006
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PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Gene A.
Tabachnick on behalf of QRG, LTD. Attorney Gene A. Tabachnick is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111 146455
(Attachments: # 1 Receipt) (jc) (Entered: 09/21/2006)

NOTICE of Appearance by Robert B. Hoffman on behalf of QRG, LTD.
(Hoffman. Robert) (Entered: 09/21/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Andrew Falsetti. Esq. on
behalf of ORG, LTDSigned by Judge Sylvia H. Rambo on 09/22/06. (ma, )
(Entered: 09/22/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Gene Tabachnick, Esq. on
behalf of QRG, LTDSigned by Judge Sylvia H. Rambo on 09/22/06. (ma, )
(Entered: 09/22/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark D. Chuey on
behalf of NARTRON CORPORATION Attorney Mark D. Chuey is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146486 (crh,)
(Entered: 09/29/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Robert C.J. Tuttle
on behalf of NARTRON CORPORATION Attorney Robert C.J. Tuttle is
seeking special admission. Filing Fee: 25.00 Receipt Number: 111 146485.
(crh, ) (Entered: 09/29/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Mark D. Chuey. Esq. on
behalf of Nartron/Signed by Judge Sylvia H. Rambo on 10/02/06. (ma, )
(Entered: 10/02/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Robert Tuttle, Esq. on
behalf of Nartron.Signed by Judge Sylvia H. Rambo on 10/02/06. (ma, )
(Entered: 10/02/2006)

ANSWER to Complaint by NARTRON CORPORATION. (Attachments: # 1
Exhibit(s) A# 2 Exhibit(s) B)(Brad|ey, Jill) (Entered: 10/06/2006)

CASE MANAGEMENT PLAN by ORG, LTD.. (Falsetti, Andrew) (Entered:
10/17/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Mark A. Grace on
behalf of NARTRON CORPORATION Attorney Mark A. Grace is seeking
special admission. Filing Fee: 25.00 Receipt Number: 111 146621. (crh,)
(Entered: 10/18/2006)

PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Thomas C.
Wettach on behalf of NARTRON CORPORATION Attorney Thomas C.
Wettach is seeking special admission. Filing Fee: 25.00 Receipt Number:
111 146621. (crh, ) (Entered: 10/18/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Mark Grace, Esq. on behalf
of NartronSigned by Judge Sylvia H. Rambo on 10/19/06. (ma, ) (Entered:
10/19/2006)

SPECIAL ADMISSIONS FORM APPROVED as to Thomas Wettach, Esq. on
behalf of NartronSigned by Judge Sylvia H. Rambo on 10/19/06. (ma,)
(Entered: 10/19/2006)

ORDER — STANDARD CASE MANAGEMENT TRACK Case placed on the
08/2007 trial list. Cases on this list are scheduled to begin on 9/4/2007
following all j/s‘s starting at 9:30 AM. A date certain may be discussed at
the PTC which is set for 8/17/2007 @ 1:30 PM: Discovery due by
2/28/2007. Dispositive Mtns due by 6/20/2007. PTMs due by 8/10/2007.
See order for other ddls. Signed by Judge Sylvia H. Rambo on 10/24/06.
(ma, ) (Entered: 10/24/2006)

MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(1) by NARTRON
CORPORATION. (Attachments: # 1 Certificate of Compliance With Local
Rule 7.1# 2 Proposed Order)(Grace, Mark) (Entered: 11/01/2006)
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11/01/2006

11/16/2006

11/27/2006

11/30/2006

12/01/2006

12/01/2006

02/12/2007

03/02/2007

03/02/2007

03/08/2007

03/19/2007

03/20/2007

03/23/2007

03/26/2007

03/29/2007
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BRIEF IN SUPPORT re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12

(b)(1) filed by NARTRON CORPORATION. (Attachments: # 1 Declaration of
John E. Nemazi# 2 Exhibit(s) A - G)(Grace, Mark) (Entered: 11/01/2006)
BRIEF IN OPPOSITION re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P.

12(b)(1) filed by QRG, LTD.. (Attachments: # 1 Affidavit /Declaration of
Harald Phi|ipp# 2 Exhibit(s) 1# 3 Exhibit(s) 2# 4 Exhibit(s) 3# 5 Exhibit
(s) 4# 6 Exhibit(s) 5# 7 Exhibit(s) 6# 8 Exhibit(s) 7)(Falsetti. Andrew)
(Entered: 11/16/2006)

REPLY BRIEF re 21 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(1)
filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit(s) 1)(Grace,
Mark) (Entered: 11/27/2006)

MOTION to Clarify The Case Caption by QRG, LTD.. (Attachments: # 1
Certificate of Compliance with Local Rule 7.1# 2 Proposed Order)(Fa|setti,
Andrew) (Entered: 11/30/2006)

BRIEF IN SUPPORT re 25 MOTION to Clarify The Case Caption filed by
QRG, LTD..(FaIsetti, Andrew) (Entered: 12/01/2006)

ORDER deferring ruling on Motion to Clarify 25 pending decision on dft‘s
mtn to dismisssigned by Judge Sylvia H. Rambo on 12/01/06 (ma,)
(Entered: 12/01/2006)

NOTICE by QRG, LTD. of Dismissal of Related Action (Attachments: # 1
Appendix Eastern District of Michigan Order and Opinion Granting Motion
to Dismiss)(Fa|setti, Andrew) (Entered: 02/12/2007)

MEMORANDUM AND ORDER: Denying in part dft’s mtn to dismiss 21 as
follows: a) The Court will reserve ruling with regard to the
“capacitivetouch sensor products and related components" issue and grant
Pltf Iv toamend the complaint on or before 4/2/07.b) Mtn is denied in all
other respects.2) P|tf's Mtn to Clarify the Case Caption 25 isGRANTED. The
Clrk shall change the case caption as to pltf to read: "QRG. Ltd.. a/k/a
Quantum Research Group,Ltd., Plaintiff." All future filings shall display this
caption. 3) An amended cmo will foIIow.Signed by Judge Sylvia H. Rambo
on 03/02/07 (ma, ) (Entered: 03/02/2007)
AMENDED CASE MANAGEMENT ORDER: J/S and Trial continued to the

10/1/2007 list beginning at 9:30 AM before Honorable Sylvia H. Rambo.
Discovery due by 3/30/2007. Dispositive Mts ddl 7/20/2007. PTMs due by
9/7/2007. PTC rescheduled for 9/14/2007 @ 10:00 AM before Honorable
Sylvia H. Rambo. See order for other ddls.Signed by Judge Sylvia H.
Rambo on 03/02/07. (ma. ) (Entered: 03/02/2007)

AMENDED COMPLAINT against NARTRON CORPORATION, filed by QRG,
LTD..(Fa|setti, Andrew) (Entered: 03/08/2007)

ANSWER to Amended Complaint, COUNTERCLAIM against all defendants
by NARTRON CORPORATION.(Grace, Mark) (Entered: 03/19/2007)

Correction made to docket sheet to reflect QRG, LTD. as the Counterclaim
Defendant with appropriate counsel listed as per the 3/19/07 Amended
Complaint and Counterclaim 33. (dfm ) (Entered: 03/20/2007)

MOTION to Strike Counterclaim by QRG, LTD.. (Attachments: # 1 Exhibit
(s) A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D# 5 Brief in Support#
6 Proposed Order)(Falsetti, Andrew) (Entered: 03/23/2007)

BRIEF IN SUPPORT re 34 MOTION to Strike Counterclaim filed by ORG,
LTD..(Fa|setti, Andrew) (Entered: 03/26/2007)

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by NARTRON
CORPORATION. (Attachments: # 1 Exhibit(s) A# 2 Exhibit(s) B# 3 Exhibit
(s) C— Part 1# 4 Exhibit(s) C — Part 2# 5 Exhibit(s) D# 6 Exhibit(s) E# 7
Exhibit(s) F# 8 Exhibit(s) G# 9 Exhibit(s) H# 10 Exhibit(s) I)(Grace,
Mark) (Entered: 03/29/2007)
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03/29/2007

04/12/2007

04/23/2007

04/23/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/07/2007

05/08/2007

05/08/2007

05/08/2007

05/10/2007
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CERTIFICATE of of Compliance by NARTRON CORPORATION re 36 Reply
Brief,. (Grace, Mark) (Entered: 03/29/2007)

REPLY BRIEF re 34 MOTION to Strike Counterclaim filed by ORG, LTD..
(Falsetti, Andrew) (Entered: 04/12/2007)

MEMORANDUM AND ORDER denying pItf‘s Motion to Strike 34 .Signed by
Judge Sylvia H. Rambo on 04/23/07 (ma, ) (Entered: 04/23/2007)

NOTICE: A scheduling Conference has been scheduled for 5/10/2007 @
9:00 AM before Honorable Sylvia H. Rambo. This conference is by phone
with the call to be initiated by the pItf.Signed by Judge Sylvia H. Rambo
on 04/23/07. (ma, ) (Entered: 04/23/2007)

REPLY/ ANSWER to Counterclaim for Patent Infringement by ORG, LTD..
(Falsetti, Andrew) (Entered: 05/07/2007)

MOTION for Partial Summary Judgment on Plaintiff QRG‘s Declaratory
Judgment Claim for Unenforceability of The Five Nartron Patents-In-Suit
by NARTRON CORPORAT|ON.(Grace, Mark) (Entered: 05/07/2007)

STATEMENT OF FACTS re 42 MOTION for Partial Summary Judgment on
Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The Five
Nartron Patents-In-Suit filed by NARTRON CORPORATION. (Attachments:
# 1 Index of Exhibits# 2 Exhibit(s) A# 3 Exhibit(s) B# 4 Exhibit(s) C)
(Grace, Mark) (Entered: 05/07/2007)

BRIEF IN SUPPORT re 42 MOTION for Partial Summary Judgment on
Plaintiff QRG's Declaratory Judgment Claim for Unenforceability of The Five
Nartron Patents-In-Suit filed by NARTRON CORPORATION.(Grace, Mark)
(Entered: 05/07/2007)

EXHIBIT A to Brief in Support by NARTRON CORPORATION re 44 Brief in
Support. (Grace, Mark) (Entered: 05/07/2007)

EXHIBIT PROPOSED ORDER by NARTRON CORPORATION re 42 MOTION
for Partial Summary Judgment on Plaintiff QRG‘s Declaratory Judgment
Claim for Unenforceability of The Five Nartron Patents-In-Suit. (Grace,
Mark) (Entered: 05/07/2007)

MOTION for Partial Summary Judgment that the Nartron Patents—In—Suit
Are Not Invalid by NARTRON CORPORATION. (Attachments: # 1 Proposed
Order)(Grace, Mark) (Entered: 05/07/2007)

STATEMEN" OF FACTS re 47 MOTION for Partial Summary Judgment that
the Nartron Patents-In-Suit Are Not Invalid filed by NARTRON
CORPORAT ON. (Attachments: # 1 Index# 2 Exhibit(s) A# 3 Exhibit(s) B#
4 Exhibit(s) C# 5 Exhibit(s) D# 6 Exhibit(s) E)(Grace, Mark) (Entered:
05/07/2007)

BRIEF IN SJPPORT re 47 MOTION for Partial Summary Judgment that the
Nartron Patents-In-Suit Are Not Invalid filed by NARTRON CORPORATION.
(Attachments: # 1 Exhibit(s) A)(Grace, Mark) (Entered: 05/07/2007)

CERTIFICATE of Compliance with Word-Count Limit by NARTRON
CORPORAT ON re 44 Brief in Support. (Grace. Mark) (Entered:
05/08/2007)

CERTIFICATE of Compliance with Word-Count Limit by NARTRON
CORPORAT ON re 49 Brief in Support. (Grace, Mark) (Entered:
05/08/2007)

Pursuant to the Local Rules and ECF User Manual, all motions and briefs
should be filed simultaneously with their corresponding proposed orders,
exhibits and any certificates as attachments to the main documents and
not as individual documents. (dfm ) (Entered: 05/08/2007)

ORDER: 1) The fact discovery ddl shall be ext‘d to (90) daysfrom the date
of this order;2) W/i (30) days of this order, the parties shall depose

Page 7 of 9

1/26/2014



Page 271 of 1714

LeXisNeXis CourtLink — Show Docket

06/14/2007

06/19/2007

07/09/2007

07/13/2007

07/27/2007

08/01/2007

08/10/2007 62

09/26/2007 63
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Mr.|ngraham, an inventor;3) W/i (30) days of this order, the parties shall
jointlydetermine whether the issues and patents involved in this case can
be narrowed;4) A telephonic status conference shall take place on
6/26/07, at 9:30 a.m. Pltf shall initiate the call; 5) Briefing of Nartrons two
partial mtns for sum jgm (Docs. 42 and 47) is STAYED until 8/17/07. On
or before that date,Nartron shall notify the crt and QRG whether it intends
to rely upon the mtnsas they are, or withdraw the mtns and file a new
dispositive mtn. If Nartronelects to file a new dispositive mtn, it must do
so by 8/17/07. If Nartronleaves the mtns as they are, briefing will resume
in accord w/LRs and QRGs responses will be due on or before 9/4/07;6)
The case management deadlines are amended as fo||ows:Jury
Selection/Trial Date December 3, 2007@ 9:30 AMFact Discovery Ddl
8/10/07:Amended Dispositive Mtns &amp; Brsups 08/17/07; Pltfs Expert
Reports 08/24/07;Dfts Expert Reports 09/7/07;Supplementa| Reports
O9/21/07;Mtns in Limine &amp; Brsups10/09/07;Mtsin Limine Response
10/19/07;Mtns in Limine Reply 10/26/07;P—T Conference 11/16/07@
11:00 AM;P—T Memoranda 11/9/07; Signed by Judge Sylvia H. Rambo on
05/10/07. (ma, ) (Entered: 05/10/2007)

STATUS REPORT to the Court on Narrowing of Issues and Patents
Involved, and Request for Order for Mandatory Rule 26(a)(1) Disclosures
by the Parties by NARTRON CORPORATION. (Attachments: # 1 Exhibit(s)
A# 2 Exhibit(s) B# 3 Exhibit(s) C# 4 Exhibit(s) D)(Grace, Mark) (Entered:
06/14/2007)

ORDER: Pltf QRG, Ltd. a/k/a Quantum Research Group, Ltd. shall respond
to thepoints and proposals set forth in Nartrons status report 55 and
proposed order no later thanJuly 9, 2007. Signed by Judge Sylvia H.
Rambo on 06/19/07. (ma. ) (Entered: 06/19/2007)

NOTICE by QRG, LTD. in Response to Nartron's Report and Proposed
Order (Attachments: # 1 Word-Count Certificate# 2 Proposed Order # 3
Exhibit(s) 1# 4 Exhibit(s) 2# 5 Exhibit(s) 3# 6 Exhibit(s) 4# 7 Exhibit(s)
5# 8 Exhibit(s) 6# 9 Exhibit(s) 8# 10 Exhibit(s) 9# 11 Exhibit(s)10# 12
Exhibit(s) 11# 13 Exhibit(s)12# 14 Exhibit(s) 7)(Falsetti, Andrew)
(Entered: 07/09/2007)

RESPONSE by NARTRON CORPORATION to 58 Notice.. (Attachments: # 1
Exhibit(s) 1-4)(Grace, Mark) (Entered: 07/13/2007)

Joint MOTION for Extension of Time to Complete Discovery by QRG, LTD..
(Attachments: # 1 Proposed Order)(Falsetti, Andrew) (Entered:
07/27/2007)

MEMORANDUM AND ORDER: 1) The claims and counterclaim in the
captioned case are limited tothose involving QRGs QProx E2SR, QT110,
QT113, QT9701, and QT1106products, and Nartrons patents U.S. patents:
4,731,548; 4,758,735: 4.831,279:5,087,825; 5,796,183. All other claims

are DISMISSED for lack of subject matterjurisdiction.2) Defendant Nartron
Corporations Motion for Partial SummaryJudgment on Plaintiff QRGs
Declaratory Judgment Claim for Unenforceability ofthe Five Nartron
Patents-in-Suit 42 and Motion for Partial SummaryJudgment that the
Nartron Patents-in-Suit are not Invalid 47 areSTR|CKEN.3) Disposition of
the parties Joint Motion to Revise Case ManagementOrder 60 is deferred
pending the outcome of mediation.4) The parties shall notify the court no
later than August 10, 2007,whether they intend to obtain their own
mediator or request the court to appoint amediator.5) Mediation shall be
completed no later than September 14, 2007.Signed by Judge Sylvia H.
Rambo on 08/01/07 (ma, ) (Entered: 08/01/2007)

NOTICE by QRG, LTD. and Nartron Corporation Regarding Mediator
Selection (Falsetti, Andrew) (Entered: 08/10/2007)

STATUS REPORT by NARTRON CORPORATION. (Grace, Mark) (Entered:
09/26/2007)
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10/22/2007 STATUS REPORT (Joint) by NARTRON CORPORATION. (Grace, Mark)
(Entered: 10/22/2007)

10/23/2007 PETITION FOR SPECIAL ADMISSION (PRO HAC VICE) by Clay P. Hughes
on behalf of ORG, LTD. Attorney Clay Hughes is seeking special admission.
Filing fee $ 25, receipt number 1136392.. (Hughes, Clay) (Entered:
10/23/2007)

10/23/2007 ATTORNEY SUBSTITUTION — Withdrawal and Entry of Attorney
Appearance. Attorney Andrew E. Falsetti terminated. Attorney Clay P.
Hughes and Clay P. Hughes for QRG, LTD. added. (Hughes, Clay)
(Entered: 10/23/2007)

10/23/2007 SPECIAL ADMISSIONS FORM APPROVED as to Clay Hughes, Esq. on behalf
of QRGSigned by Judge Sylvia H. Rambo on 10/23/07. (ma, ) (Entered:
10/23/2007)

11/28/2007 STIPULATION of Dismissal with Prejudice by NARTRON CORPORATION.
(Grace, Mark) (Entered: 11/28/2007)

11/28/2007 ORDER APPROVING STI PULATION OF DISMISSAL. Signed by all parties.
Case termed.Signed by Judge Sylvia H. Rambo on 11/28/07. (ma,)
(Entered: 11/28/2007)

Copyright © 2014 LexisNexis CourtLink. Inc. All rights reserved.
** * THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY * * *
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US District Court Civil Docket

2:06cv500

Grg, Ltd. v. Nartron Corporation

This case was retrieved from the court on Sunday, January 26, 2014
'&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SKWW&\'&SXWW&\'&SXWW&\'&SXWW&\'&SXWW&\'&SXWW&\'&SXWW&.'&5'&Q~W&.'&5'&Q~W&.'&5'&Q~W&.'&5'&Q~W&&5'&Q~W&&5'&Q~X

“*3: 04/ 13/ 2006

Donetta W. Ambrose *‘.i§r CLOSED

. ‘..I...=~:‘:09/07/2006

Patent (830) ‘I9: .1: 2: 2822201

1: Declaratory Judgment ~.~ ‘ =..~ Plaintiff

: None 5: ;:~‘ ..-. $0

: None : Z‘. .: Patent
‘ : Federal Question

Litigarats Attorneys

Andrew E. Falsetti
Plaintiff LEAD ATTORNEY

Reed Smith
435 Sixth Avenue

Pittsburgh, PA 15219-1886
USA

(412)288-3844
Fax: (412) 288-3063
Emai|:Afa|setti@reedsmith.Com

Nartron Corporation Mark A. Grace
Defendant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Cohen & Grace, LLC
105 Braunlich Dr. Suite 300

Pittsburgh , PA 15237
USA

(412)680-1266
Email:Mgrace@cohengrace.Com

Thomas C. Wettach

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Cohen & Grace LLC

105 Braunlich Drive, Suite #300
Pittsburgh , PA 15237-3351
USA

(412)847-0300
Email:Twettach@cohengrace.Com

Proceeding Text
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COMPLAINT against NARTRON CORPORATION ( Filing fee $ 350 receipt
number 3312.) filed by ORG, LTD.. (Attachments: # 1 Civil Cover Sheet #
2 Receipt #3312)(jsp) (Entered: 04/14/2006)

Disclosure Statement by ORG, LTD. (jsp) (Entered: 04/14/2006)

Summons Issued as to NARTRON CORPORATION. (jsp) (Entered:
04/14/2006)

Remark: E-mail notification to the U.S. Patent and Trademark Office with

complaint and docket entries attached sent this date. (jsp, ) (Entered:
04/14/2006)

SUMMONS/ Return of Service Returned Executed by ORG, LTD.. NARTRON
CORPORATION served on 4/18/2006, answer due 5/8/2006. (Tabachnick,
Gene) (Entered: O4/24/2006)

MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)(2) by NARTRON
CORPORATION. (Attachments: # 1 Proposed Order (Grace, Mark)
(Entered: 05/08/2006)

BRIEF in Support re 4 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12(b)
(2) filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit A# 2
Exhibit B# 3 Exhibit C)(Grace, Mark) (Entered: 05/08/2006)

\IOT|CE of Appearance by Thomas C. Wettach on behalf of NARTRON
CORPORATION (Wettach, Thomas) (Entered: 05/09/2006)

\IOT|CE: Response to Defendant‘s Motion to Dismiss (Docket No. 4) due
by 5/30/2006. (jlh ) (Entered: 05/09/2006)

VIOTION for Discovery on Personal Jurisdiction by ORG, LTD..
(Attachments: # 1 Proposed Order # 2 Exhibit 1# 3 Exhibit 2# 4 Exhibit
3# 5 Exhibit 4# 6 Exhibit 5# 7 Exhibit 6# 8 Exhibit 7# 9 Exhibit 8# 10

Exhibit 9)(Falsetti, Andrew) (Entered: 05/12/2006)

\IOT|CE: Response to P|aintiff‘s Motion for Leave to Take Discovery on the
Personal Jurisdiction Issue Raised by Defendant‘s Motion to Dismiss shall
be due by 5/29/2006. In addition, the Plaintiff's response to the
Defendants Motion to Dismiss shall be continued from May 30, 2006 until
a date set forth in a future order of this court. (jlh) (Entered: 05/22/2006)

BRIEF in Opposition re 8 MOTION for Discovery on Personal Jurisdiction
filed by NARTRON CORPORATION. (Attachments: # 1 Exhibit A# 2 Exhibit
B# 3 Exhibit C# 4 Exhibit D)(Grace, Mark) (Entered: 05/26/2006)

ORDER granting 8 Motion for Discovery ( as stated more fully in order).
Signed by Judge Donetta W. Ambrose on 5/30/06. (jlh) (Entered:
05/30/2006)

Response to Motion to Dismiss due by 7/30/2006. (jlh) (Entered:
05/30/2006)

BRIEF in Opposition re 4 MOTION to Dismiss Pursuant to Fed.R.Civ.P. 12
(b)(2) filed by ORG, LTD.. (Attachments: # 1 Exhibit A# 2 Exhibit B# 3
Exhibit C# 4 Affidavit /Declaration of Richard T. Ting in Support of Org‘s
Oppostion to Defendant's Motion to Dismiss# 5 Affidavit /Declaration of
Andrew E. Falsetti in Support of Org's Oppostion to Defendant‘s Motion to
Dismiss# 6 Affidavit /Declaration of Harald Philipp in Support of Qrg's
Oppostion to Defendant‘s Motion to Dismiss# 7 Affidavit /Declaration of
Chris Bede in Support of ORG‘s Oppostion to Defendant‘s Motion to
Dismiss)(Falsetti, Andrew) (Entered: O7/31/2006)

MOTION for Leave to File A Brief in Reply to Plaintiff ORG's Opposition to
Defendant's Motion to Dismiss by NARTRON CORPORATION.
(Attachments: # 1 Exhibit A)(Grace, Mark) (Entered: 08/04/2006)

RESPONSE to Motion re 13 MOTION for Leave to File A Brief in Reply to
Plaintiff ORG‘s Opposition to Defendant's Motion to Dismiss filed by ORG,

Page 2 of 3
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LTD.. (Attachments: # 1 Affidavit /Supplemental Declaration of Richard T.
Ting)(Fa|setti, Andrew) (Entered: 08/07/2006)

08/09/2006 ORDER granting 13 Motion for Leave to File Reply Brief. Signed by Judge
Donetta W. Ambrose on 8/8/06. (jlh ) (Entered: 08/09/2006)

08/09/2006 BRIEF IN REPLY to Response to Motion re 4 MOTION to Dismiss Pursuant
to Fed.R.Civ.P. 12(b)(2) filed by NARTRON CORPORATION. (Attachments:
# 1 Exhibit A)(Grace, Mark) Modified text to reflect title of document on
8/10/2006 (jsp, ). (Entered: 08/09/2006)

09/07/2006 ORDER denying 4 Motion to Dismiss, as set forth more fully in the Opinion
accompanying this Order: It is further ORDERED that the within case is
transferred to the United States District Court for the Middle District of

Pennsylvania. The Clerk of Court is directed to transfer this case forthwith
to the U.S. District Court for the Middle District of Pennsylvania. Signed by
Judge Donetta W. Ambrose, Chief Judge, on 09/07/2006. (adb) (Entered:
09/07/2006)

09/07/2006 Case transferred to District of USDC Middle District of PA. Original file,
certified copy of transfer order, retrieval instructions and docket sheet
sent. (jsp) (Entered: 09/07/2006)

09/07/2006 Remark: E-mail notification to the U.S. Patent and Trademark Office with

copy of order transferring this action to the USDC for the Middle District of
Pennsylvania sent on September 7, 2006. (jsp) (Entered: 09/07/2006)

Copyright © 2014 LexisNexis CourtLink, Inc. All rights reserved.
** * THIS DATA IS FOR INFORMATIONAL PURPOSES ONLY * * *
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US District Court Civil Docket

2:03cv75169

Nartron Carp “ea”. Ger: Eiee, at at

This case was retrieved from the court on Sunday, January 26, 2014
'3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\Y3%:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:$\YR\$:&

‘.= §“$§t‘.=£§r 12/ 24/ 2003

District Judge Nancy G.
Edmunds

: Magistrate Judge Virginia M. ”‘ '7';"“:"': CLOSED
Morgan “..'t;‘=:~n': 02/ 14/ 2005

V‘, Patent (830) ,“_,.:=.:_\._._.:§.M. Both
‘ :$0

‘ 5N°"e \\\‘\‘: ‘,.- .. Patent

0 : None
:Federa| Question

Litigants Attorneys

Nartron Corporation Ernie L. Brooks - INACTIVE
Plaintiff LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

John E. Nemazi

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Jnemazi@brookskushman.Com

Sangeeta G. Shah
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Sshah@brookskushman.Com

Thomas W. Cunningham
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General Electric
Defendant
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LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Tcunningham@brookskushman.Com

J. Michael Huget
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor, MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Termz 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy . Ml 48083
USA
248-362-3707
Fax: 248-382-0422

Emai|:Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ail:Or|owski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Phi|ip.Kess|er@tk|aw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
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Maytag Corporation
Defendant

Page 3 of 10

Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350

J. Michael Huget
LEAD ATTOBN EY;ATTOBN EY TO BE NOTI CED
Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor . MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

James W. Stuart
LEAD ATTORN EY

[Termz 03/10/2004]
Ogne, Alberts,
1869 E. Maple Road Suite 100
Troy, MI 48083
USA
248-362-3707
Fax: 248-382-0422

Email:Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Butzel Long
150 W. Jefferson Suite 100

Detroit . MI 48226-4430
USA
313-225-7000

Email:Or|owski@butzel.Com

Marshall J. Schmitt

LEAD ATTORN EY;ATTORN EY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Phi|ip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago. IL 60611-7603
USA
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Touchsensor Technologies, L. L. C.
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312-222-9350

J. Michael Huget
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor, MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

James W. Stuart
LEAD ATTORNEY

[Termz 03/10/2004]
Ogne, Alberts,
1869 E. Maple Fload Suite 100
Troy , Ml 48083
USA
248-362-3707
Fax: 248-382-0422

Email:Jstuart@oaspc.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ail:Or|owski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTICED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago . IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Thompson 8. Knight LLP
2000 Town Center. Suite 1900
Southfield , Ml 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Phi|ip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350
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Touchsensor Technologies, L. L. C. J. Michael Huget
Counter Claimant LEAD ATTOBNEY;ATTOBNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor, MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email:Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ail:Or|owski@butzel.Com

Marshall J. Schmitt

LEAD ATTOBN EY;ATTOBN EY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTOBN EY;ATTOBN EY TO BE NOTI CED

Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , MI 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Phi|ip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTOBN EY;ATTOBN EY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEY TO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Sshah@brookskushman.Com

Maytag Corporation J. Michael Huget
Counter Claimant LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor
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Nartron Corporation
Counter Defendant

General Electric
Counter Claimant
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Ann Arbor, MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255

Email: Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ail:Or|owski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One lbm Plaza

Chicago , IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , MI 48075
USA
248-233-0852
Fax: 214-999-1576

Em ail: Phi|ip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350

Sangeeta G. Shah
ATTORNEY TO BE NOTICED
Brooks Kushman
1000 Town Center 22nd Floor

Southfield , Ml 48075
USA
248-358-4400

Email:Sshah@brookskushman.Com

J. Michael Huget
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Honigman Miller Schwartz and Cohn LLP
130 South First Street 4th Floor

Ann Arbor . MI 48104-1386
USA
734-418-4254
Fax: 734-418-4255
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Email:Mhuget@honigman.Com

Laurie J. Michelson

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED

Butzel Long
150 W. Jefferson Suite 100

Detroit, MI 48226-4430
USA
313-225-7000

Em ail:Or|owski@butzel.Com

Marshall J. Schmitt

LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Jenner and Block
330 N. Wabash Avenue
One Ibm Plaza

Chicago, IL 60611
USA
312-923-2759

Philip J. Kessler
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
Thompson & Knight LLP
2000 Town Center, Suite 1900
Southfield , MI 48075
USA
248-233-0852
Fax: 214-999-1576

Email:Phi|ip.Kessler@tklaw.Com

Stanley A. Schlitter
LEAD ATTORNEY; ATTORNEY TO BE NOTI CED
One IBM Plaza
Suite 4700

Chicago, IL 60611-7603
USA
312-222-9350

Nartron Corporation Sangeeta G. Shah
Counter Defendant ATTORNEY TO BE NOTICED

Brooks Kushman
1000 Town Center 22nd Floor

Southfield , MI 48075
USA
248-358-4400

Email:Sshah@brooKskushman.Com

{Bate F‘l‘o¢.:eec§ing Text

12/24/2003 COMPLAINT for patent infringement and jury demand - Receipt # 36294 -
Date Fee Received: 12/24/03 with attachments A-C (DT) (Entered:
12/29/2003)

12/24/2003 REPORT sent to Washington (DT) (Entered: 12/29/2003)

12/24/2003 STATEMENT of disclosure of corporate affiliations and financial interests by
plaintiff Nartron Corp (DT) (Entered: 12/29/2003)

01/08/2004 AMENDED complaint by plaintiff Nartron Corp for patent infringement, with
jury, exhibits A-C and proof of service. demand (RH) (Entered:
01/09/2004)
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01/14/2004

01/30/2004

02/02/2004

02/02/2004

02/04/2004

02/11/2004

02/11/2004

02/11/2004

02/18/2004

02/18/2004

02/18/2004

03/03/2004

03/03/2004

03/03/2004

03/04/2004

03/10/2004

03/30/2004

03/31/2004

04/06/2004

04/06/2004

04/08/2004
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SUMMONS Returned Executed. General Electric served on 1/12/2004,
answer due 2/2/2004 (NHoI|, ) (Entered: 02/03/2004)

SUMMONS Returned Executed. Touchsensor Technologies, L. L. C. served
on 1/15/2004, answer due 2/4/2004 (NHoII. ) (Entered: 02/11/2004)

ATTORNEY APPEARANCE: James W. Stuart appearing on behalf of General
Electric, Maytag Corporation. (NHoII, ) (Entered: 02/11/2004)

SUMMONS Returned Executed. Maytag Corporation served on 1/16/2004,
answer due 2/5/2004. (NHoII, ) (Entered: 02/11/2004)

ATTORNEY APPEARANCE: James W. Stuart appearing on behalf of
Touchsensor Technologies, L. L. C. (NHo||, ) (Entered: 02/12/2004)

ANSWER to Amended Complaint with Affirmative Defenses.
COUNTERCLAIM filed by Touchsensor Technologies, L. L. C. against
Nartron Corporation (NHoII, ) (Entered: 02/17/2004)

Al\SWER to Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by Maytag Corporation against Nartron Corporation
(N-loll, ) (Entered: 02/17/2004)

Al\SWER to Amended Complaint with Affirmative Defenses,
COUNTERCLAIM filed by General Electric against Nartron Corporation
(NHo||, ) (Entered: 02/17/2004)

Al\SWER to 9 Counterclaim by Nartron Corporation. (NHo||, ) Modified on
2/23/2004 (NHoII. ). (Entered: 02/23/2004)

Al\SWER to 11 Counterclaim by Nartron Corporation. (NHoII, ) (Entered:
02/23/2004)

A|\SWER to 10 Counterclaim by Nartron Corporation.(NHo||, ) (Entered:
02/24/2004)

STATEMENT of DISCLOSURE of CORPORATE AFFI LIATIONS and FINANCIAL

INTEREST by General Electric (DTyIe, ) (Entered: 03/16/2004)

STATEMENT of DISCLOSURE of CORPORATE AFFI LIATIONS and FINANCIAL

INTEREST by Maytag Corporation (DTy|e, ) (Entered: 03/16/2004)
STATEMENT of DISCLOSURE of CORPORATE AFFI LIATIONS and FINANCIAL

INTEREST by Touchsensor "echnologies, L. L. C. (DTy|e, ) (Entered:
03/16/2004)

NOTICE TO APPEAR: Scheduling Conference set for 4/1/2004 02:00 PM
before Honorable Nancy G Edmunds. (CHem, ) (Entered: 03/04/2004)

STIPULATED ORDER substituting attorneys Philip J. Kessler, J. Michael
Huget and Laurie J. Michelson for Maytag Corporation, Touchsensor
Technologies, L. L. C. and General Electric in place of attorney James W.
Stuart Signed by Judge Nancy G Edmunds. (DTy|e, ) (Entered:
03/23/2004)

DISCOVERY plan jointly filed pursuant to Federal Rules of Civil Procedure
26(f) (NHo||, ) (Entered: 04/14/2004)

REVISED DISCOVERY plan jointly filed pursuant to Federal Rules of Civil
Procedure 26(f) (NHoII, ) (Entered: 04/14/2004)

Minute Entry -Scheduling Conference held on 4/6/2004 before Honorable
Nancy G Edmunds. Status Conference set for 7/13/2004 02:00 PM before
Honorable Nancy G Edmunds. (CHem, ) (Entered: 04/07/2004)

SCHEDULING ORDER: Status Conference set for 7/13/2004 02:00 PM

before Honorable Nancy G Edmunds. Signed by Honorable Nancy G
Edmunds. (Refer to image for additional dates)(CHem, ) (Entered:
06/10/2004)

STIPULATED PROTECTIVE ORDER Signed by Judge Nancy G Edmunds.
(DTy|e, ) (Entered: 04/22/2004)
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05/04/2004

06/07/2004

06/10/2004

06/14/2004

06/24/2004

07/01/2004

07/13/2004

07/27/2004

07/27/2004

07/29/2004

07/29/2004

08/13/2004

08/19/2004

08/31/2004

08/31/2004

09/02/2004

09/16/2004

09/23/2004

09/27/2004
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NOTICE of Appearance by Marshall J. Schmitt, Stanley A. Schlitter on
behalf of General Electric. Maytag Corporation, Touchsensor Technologies,
L. L. C. (DTy|e, ) (Entered: 05/06/2004)

(STICKEN 6/10/04) Ex Parte MOTION to Amend/Correct 20 Scheduling
Conference, Set Scheduling Order Deadlines by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit 6/4/04 letter regarding
mediation# 3 Exhibit 6/4/04 letter regarding document production)(Shah.
Sangeeta) Modified on 6/10/2004 (CHem. ). (Entered: 06/07/2004)

ORDER to Strike 25 Ex Parte MOTION to Amend/Correct 20 Scheduling
Conference, Set Scheduling Order Deadlines filed by Nartron Corporation.
Signed by Honorable Nancy G Edmunds. (CHem, ) (Entered: 06/10/2004)

MOTION to Amend/Correct 27 Scheduling Order by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit 6/4/04 letter regarding
mediator# 3 Exhibit 6/4/04 letter regarding document production)(Shah.
Sangeeta) (Entered: 06/14/2004)

RESPONSE to 28 Motion to amend scheduling order filed by General
Electric, Maytag Corporation and Touchsensor Technologies, L. L. C.: with
exhibit A. (DPer, ) (Entered: 06/30/2004)

REPLY to Response re 28 MOTION to Amend/Correct 27 Scheduling Order
filed by Nartron Corporation. (Shah, Sangeeta) (Entered: 07/01/2004)

Minute Entry -Status Conference held on 7/13/2004. parties agreed to
special master, before Honorable Nancy G Edmunds. (CHem, ) (Entered:
07/21/2004)

DECLARATION of compliance by John Robinson Thomas (DTyIe, )
(Entered: 08/02/2004)

AFFIDAVIT of John R. Thomas (DTyIe, ) (Entered: 08/02/2004)

AMENDED SCHEDULING ORDER: Signed by Honorable Nancy G Edmunds.
(Refer to image for dates)(DTyle, ) (Entered: 08/05/2004)

APPOINTMENT AND ORDER of reference to Special Master Signed by
Honorable Nancy G Edmunds. (DTy|e, ) (Entered: 08/05/2004)

MOTION to Amend the scheduling order and MOTION to Compel Discovery
by Nartron Corporation. (Attachments: # 1 Document Continuation # 2
Document Continuation # 3 Document Continuation # 4 Document

Continuation)(DTy|e, ) (Entered: 08/16/2004)

RESPONSE to 35 Motion to Amend scheduling order and Motion to Compel
discovery filed by defendants. (DTy|e. ) (Entered: 08/23/2004)

ORDER REFERRING MOTION to Magistrate Judge Komives: 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation. Signed by
Honorable Nancy G Edmunds. (CHem, ) (Entered: 08/31/2004)

REPLY to Response re 35 MOTION to Amend Scheduling Order and
MOTION to Compel filed by Nartron Corporation. (CMu|, ) (Entered:
09/02/2004)

NOTICE of hearing on 35 MOTION to Amend/Correct MOTION to Com pel.
Motion Hearing set for 9/15/2004 11:00 AM before Honorable Paul J
Komives. (SJef, ) (Entered: 09/02/2004)

Minute Entry —Motion Hearing held on 9/16/2004 re 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation before
Honorable Paul J Komives. Disposition: TAKEN UNDER ADVISEMENT (Tape
#04-010) (SJef, ) (Entered: 09/16/2004)

ORDER of DISQUALIFICATI ON and REASSIGNING CASE from Magistrate
Judge Paul J Komives to Magistrte Judge Virginia M Morgan Signed by
Honorable Paul J Komives. (SSchoe, ) (Entered: 09/24/2004)

TRANSCRIPT of Proceedings held on 9/15/04 of plaintiff's motion to amend
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09/29/2004

10/08/2004

10/27/2004

10/29/2004

10/29/2004

11/15/2004

11/15/2004

11/30/2004

02/14/2005

48

49

scheduling order and motion to compel discovery (DTyle, ) (Entered:
09/28/2004)

ORDER Referring Pretrial Matters to Magistrate Judge Virginia M Morgan.
Signed by Honorable Nancy G Edmunds. (CHem, ) (Entered: 09/29/2004)

AMENDED DISCOVERY plan jointly filed pursuant to Federal Rules of Civil
Procedure 26(f): with exhibit A. (Attachments: # 1 Document
Continuation)(DPer. ) (Entered: 10/13/2004)

NOTICE of hearing on 35 MOTION to Amend/Correct MOTION to Com pel.
Resolved/Unresolved Issues due by 11/8/2004. Motion Hearing set for
11/15/200410:30 AM before Honorable Virginia M Morgan. (.JOwe,)
(Entered: 10/27/2004)

STATEMENT of Claim Construction Statement by Nartron Corporation.
(Attachments: # 1 Index of Exhibits # 2 Exhibit A - Table with Parties‘
Proposed Constructions)(Shah. Sangeeta) (Entered: 10/29/2004)

STATEMENT regarding claim construction by General Electric, Maytag
Corporation, Touchsensor Technologies, L. L. C.. (Attachments: # 1
Document Continuation # 2 Document Continuation)(DTyle, ) (Entered:
11/O1/2004)

Minute Entry -Motion Hearing not held on 11/15/2004 re 35 MOTION to
Amend/Correct MOTION to Compel filed by Nartron Corporation before
Honorable Virginia M Morgan. Disposition: WITHDRAWN; CASE SETTLED
(JOwe, ) (Entered: 11/15/2004)

ORDER withdrawing 35 Motion to Amend/Correct, withdrawing 35 Motion
to Compe|- Signed by Honorable Virginia M Morgan. (JOwe, ) (Entered:
11/16/2004)

STIPULATED ORDER STAYING CASE. Signed by Honorable Nancy G
Edmunds. (LBeh, ) (Entered: 12/07/2004)

STI PULATED ORDER DISMISSING CASE with prejudice Signed by
Honorable Nancy G Edmunds. (DTyle, ) (Entered: 02/15/2005)
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Oiick iireis: Search as ar1.:9~.§er‘t" to scheduie your search is run in the future.

_ Q3 ._

Click "f:‘«ea:'c.-h Using Naturai Lar:gLe3.ge" is run '_\,'c:1.:r searcin as =‘iatu:‘aE search.

_ QQ ,

Click "Edit 3earc.i*:" EC: reium tr.» the Search farm and wsccéify your sea:‘r.‘.i*:.

Suggestions:
1 ca: Check far speilizxg errors.

as Fiemcve some search terms.

us Use more cemmnn seam‘ perms. such as those Sisters‘ in "Suggested Words and
Cc:r‘.c:sap' "

ea Use a Ee~ re3tr:c?_i\;e date range
as Lise ir: bewwaezn iearrna io se.ar¢.h fcrr cmez Eerm :.-r the -smear.
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Cumberiand Fharmaoeuéieais Reports 58% increase in Ne? Fret/enue E/iiirh Third Quarfer 2009

Fizvancigai - Caidoic-:‘{f3.) ger:-e;‘a.n"ng revenue; - .’ncrea5e- in :‘e«;/eriuez for
/le:etadote{f?) and Kr.:'.~:.fa.‘o.~:e{F:’,l,' - Pro.f:'.f=a!3i.’:':‘y maiivflaihed through C12/::’o.‘or{R} .i.au:7ch PI-“:'

Pxievvsyi/ire :“\i<7a/es;'zi:eer‘ 10, 2<7(?:9 Tajesday 3!) «Mi? EST

_2},ii'lglV 2909 PR i\.=ewewia'-:
All Rigiiie Reserved

N-;=.vvewia'e

ixlovember 10, 2009 Tues 'ay ?':.'1'). Ni EST

LENGTH: ‘5“:224 words

HEAEELE NE: Lmmberéahd Pharmaceuticaés Fieperis 358% increase ir Net Revenue Wiih Third
O.uaz'ie:' 2009 E"-'-ihahciai Resuile;

- <3a;e'»::»i<:-r=jR) 3::-egihs geherahhg E‘é3‘\/GE‘-Li“'
~ 2f.‘-"72. ércrease in revenue for ;9=.cei.ac;'c>.eijl'~1) and i{.='islaieae{P.js;rx

~ l3roiitabiii'ty rnaintaihed Eiiraugh ualdolorifii launch

EEATELH NE: NASHVELLE, Tenn.. Nov. '20

EGEZW:

='\i.i\Si-EX/lLl_E, Tenh., Nov‘. ‘:0 Pi-'{i\!ewewiz"'~ E"-'-irs?.Cali/' <L3x.smi::-eriahd Pharm e,ceL.=l=ca!s inc. a--1

=’\iasdeq: <3PlX V)-, a specialty f)l1c‘3.i‘:“-"-£2’-.Cel_.=”{=()'r.":l C2-I)lTi§IPE'i!'ly foamed oh the hospital acute -zzzere and
gaet:':::-ehteroiogy rrzarkelsa, today announced third qu;«u't-ran‘ 2009 financial res-.ills.

"With an eariier-ihan-armcigriaied Claldoler‘ * ch. we were able Ee dramatically em
earninge e;»<;>ecta1tlorieira‘ihelhlrd quarler," A.J. Kazimi. Chief i'~'¥er;=.ilive Oliécer of
Cumberland Pharmaceuticals. "AdditéohaEiy, the oompéetich of our in ipubiie eifering in August
provides us with the sitrorgesi. balance sheet in Ehe l1iSECI-l“_‘,/ of the Company. We intend is put the?
caoiiai to good use not only by E-1:LJ§}iIHI}!’?.li’ig the Caiiic:-ior laa,-hach, but aiso by adding select new
pmariucia our pmifolée ‘that can benefit pEtl§E9i’i1S and enhance :1hai'ei’:o§derveiue."

Vet Revehi, 2: For the three en-::l §3ep1€2i’?1lIE<E:-i'f30, 2009, net re -hue was $13.6 rriiilien,
=_:;:::- 58% irc:-m the cc:-rres;::.--..:-hciE:‘.g period in E008, Tins: grehwih was ;.=tltr:bu‘leb§e la) iriiiiei 2'15:-v":hue
irom (}eidoier'{ibu;>ro§er1ji irjeciiow, the C:>mpany"s recehliy azceproved l\/trea't'71en*tlor'pein and
lesser, as weli as an increase in volume l‘o.=' 3'-‘uzeiadoie iaceiylcyeteirefi lrzie-::‘ti:.m, iI3urhlr_ieriahd‘:;
lr'eatrrehi for aeeiarrrinepiiere overdose. r'e\:e.nLie lei‘ ‘the nine rhohihe erded S-epiernber 30,
2009, was million, up 30% from $25.3 million far the same period in 2908, also pririmréiy
due to the Caidoior launch and Acetadote sales growth.
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Opmetihg [-'.-:<penses;: 'i'-::atai _ ztting expenses fer the thr hohths ended September 30, 2009,

were $112 :“TiiiiiC‘:tE com to $6.5 rniiiion for the same period in 2008. This increase was due
prirhariiy to sates end :rier‘i<eting:; expense associated with the ‘doior iaunch, higher cost of
products eoid resui't:rg irorn eaiee grcwti: and e r;i1angeihpr:;duc't mix. as weii as at sigrtiticaht,
non-recurring peyroii tax oi $1.0 ntiiiion reieted to the exercizse of non-d_ueii‘iiec:' options.
For the nine~rhr::r:th period ended September 30. 2009, totai operating expenses were $27.7’
rniition, eornp-:1r‘ed with ii 3.5 rriiiiion for the cmrespondirg perir:;ct in 2008. This increase prim-zariiy
reflected Caidoior miiestc-he obit-gatioh: “etated to FDA apprdvat, the etorententiehed payrdti tax
expense, cc:-5:15 incurred ih connection Wi::l the '-:3tI}1‘f1;1I}£‘:i.1”iy"EE itoepitsat tome expansion, and
increased an and advertising costs with the Catddtor iatin-ch.

\ir;:-t in-::ome: txiet ihc-:2:-me fer the three onthe ended Septem ber 30, 2009, grew to $1 ntiiiion,
or $0.07 per diitited .~:;itai'-:22, cc:-r ed t-:2: $12 :“.’EiiiiC:-i'i, or $007 arr diit,-ted 12):" the earne
period in 2008. Exciuding the i‘:Ott-:'«’:3Ci.it:'t.’1-g pey.='oii tax experise, net income tor the three riiorith.-3
ended ’c7epterht>er' 30, wee-irtt rtave iricreztssed 54% to $1 .9 rniiiioh‘ or per diiuted
snare.

hie‘: income for the nine months ehded September 30, 2309, was rnsiiioh, or 350,16 perI5 1\
diiiited share, -'.:on'i,oe.red to niiiiion, or $63.41 per diiiateci for the -'.:orr‘esponding period

:?_(ii{i8. The decrease is due primariiy to rriiiestohe obiigatidns triggered FDA apprdvai of
Caidoior in the second quarter of :2(Z=€3C~i, welt as the eidrernei':t‘oned .aies torce emansir“: ahd
»:);::>tie:>ri-r‘ei-r3..e-:::i ='=;:tyr'eii tax. Ex<::iL.=dih-g Ceidoirzz-r rniieet-zziree ;:::-awnente and the riczz-h-reci.=rrirxg;z ;: i‘ft'(C~ii
ta): expense, net in-:::orhe t-::tr the rnorxths: ended Se .11-:3‘i't'1i)ii‘:" 30, 2009, would have grown 25%
to rnziiion. or $0.27 per diiuied share.

Cash eh-. Casi: Eqtiitratehtez As of Esepteniper 30‘ 2009, Gurnieeriand had $79.5 ntitiion i?1CEiE-ii‘! and
cash equivaierwte, a $67.7 miiiien increase from June 2009. The increase was iergeiy due to
the Company‘s . ipubiic offering in At quarter‘s end, Cumberiehd had total debt of
$13.8 niiiiien, iriciudirig $4-,:3 nt . on i.=1L:=.rriert iiabiiiiies. The Ceri"=P‘eriy had net aer;oLirits
receivahte and ihvehtdries of $7.11 million and $1.7 miiiidrm reepectiveiy, et. September ;3(.'=, 120C391.

Thir-::i Q'..t23ii'trE:-i’ i-ii-qhii-:

Cietidoior Latinch

in September 2009‘ Clurhberiehd successtuiiy ieurched C-eaidoEor' in the and the rZ3erhpariy’s
hospitai and forces -corn of 113 exp-eréericed proieesionais new
promoting the product‘ Ceidoior is fuitjy stocked at wheiesaiers serving hospitais nationwide, and

avaiiebie in both 400 g and 800 reg 1/iais. The Cerrtpariy is wo.='i'.rig to iriireduee C-eidoior and
secure iorrniiiery epprovei natidneity. The product new stocked in a num her or’ medical fa-citities
across the C;:)lJ'1€\r}IV in addition persohai eeiee promotion Ctimberiend sirpportirag the pro-diict
titmuggh a mutti—iaoeted Campaign; inci ding ihternet and media advertising, the-dicei and
conventi-::rh ;:::-reeehce, joui nzti ptibiicetic:-he, and its i't't-ii!-iItiC$:'ti intormatioi‘. ceii center, am-:)h-g -:)ti =.:'
ihitiativesa.

i nitiei Put:-tic: Cnttering

in August 2009, Cun":herier:d completed initiei public. or'ferir:g of 5,000,000 shares of ooinrnor:
eidcit a price to the puhiie of 5317.00 per share, raisiitgi $85.-C3 miiiien in grass proceeds. Net
proceeds to the Company were $74.8 miiiion after commissions and offering expenses. The
proceeds tron”: thie otter‘-“ being used primarily tor potentiai =’31CqtiiS:iH02":S, teunch or’
Caidoior, expansion of the «Tempe :y‘s hdepitai force, proditct deveioprrtent, debt repeyrnem

generai corporate f)Ui‘§It-D388, C3Lti’ttiIi-ei’iattd‘t‘: cc:-rn 1'1’!-2):“: stock. began trading on the i\i:'-‘\.SEI=AQ
Ciiobai Sieiect i‘Jar'is'-et on Atigiist 11. 2009, uh-::ier the tie-::iing syrnipszri ”-SP1 )1.”

Reset: t Ev erit e

lriterhetioriai :'v‘:aritets
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in October 2009, the ‘ has entered Erato art exclusive “resent with
Phebra Pty Ltd., an .“u.us1. iart-based s,>;-er;iai‘ty' r;-harm aceuticai corrtparty, for the c<:rnrner::iaii;:a'iéor:
oi Caidoior in Australia and New Zeaiand. Phebta wiii be zespmragibie for mic-tainirtg any i'egLiiat0ry
a; ,rovai for time: pa‘ ;tLi+::1, arid for narzciiirtg r3rtg<:=r‘.g teguiatory requirenients, r:.-rod-t.=c:t mea.r‘ke5.ing{
distribution and saies in the +.errétc=rie5. Cumberland wit! maintain res_;:ons§biEit3; for product
tcrrr:utation, deveicmment and manufacturing, and wit? provide finished pmduct to Phebra, Under
the tarrns of the agaeaaneni, C" '71 berland wit! receive =.Ji:-Horst and mile-:“=?.mte §33:yiT1z‘E‘E”:T$ as welt a
transfer ps‘ic:—3, and wilt aiso receives royaitiezz or: any ttsture ssaiesz Cal-':Jc:l0r in those t:~3n‘it0ri+as.

=’\Er;:-w H't1IE:-159011.583 Property’ Er‘.§tiat:ve for Cat; .

In addition ti::- iltsnroerlas ' - ' ’ ed patent ’;‘-::rr ilatdoic:-r‘ it 2 Cc:-m 1::-any i‘ 'z::1iI-zed it1et:r‘st c:-f st-,=ver-rs!
expected new patent a_;:p:icat1i0:':s 10: the product. Cumberiands Ci ca! research uncovered

new gisrcaduct-related diaccaveries‘ for which the Corrzpany t=!e.;t sex/era! _;>r‘ov§:3ir3rtz=.E paterit
applications. Part of an ongoing ii tiative to protect the Company's inieilectuai property. this new
patent appiécatton address-es Cumberiand‘s prcrgriet-sary method of closing intravermus ibuprofen,

Su;0pi:—;*rn entai Fénanciai inform atir.>n

The toiiowéng provide a reconcitisation of Gun”: ':>eriand‘s a‘.=:pe::rted (Ci/RAP) $'Ea1E?5’E‘=¢.-“.i’i‘CS of
55:19:)‘ ifn-:)n---CI:‘A:'-‘\.i-“' 3 2:43

‘ _ certain :“a-:21i'x--;’eCLtt’;’i:‘1-3;; ::'1i'eCi
are p.='m.-'ided by :'Ti&:1."1ag9i"Ii~3?11 to irwestors in evatiua-'r‘=g C3Ltrnberiand‘:~: opesaiireg res=.ait:~;.
The av sated siatern ems snoutrrl not be corasidered 2: su-tJ=.:tii=.:te for C-=.:mbe2'iarad':; reported
staternerite of income.

Three Months Ended Sepuem

Selling and merke:;n0

Research and development

’ating income
Interest inccme

1ntsxc>st.eaxp

Net LECOES before itccme taze

Lncome tax expense
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acome attributable to Common

diluted

to rescue. ' 'L*n of reported
’ II 55 f[LE:‘E'11i 1.fE()()}’('.-.2

with the em

Nine Months Ended septemner 30, 2009

*ustm9n_

enues

and $ypenses:
cts sold

ling a 6 mark

Research and deveropment
General and adm

2rt1zat;o?

rating i;come
income

:come before Lnccme taxes

Income ax expense

income

Ne; income attribuaable

common sha:.1olders

age

diluted

diluted

income
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;3tat.em.e.r.1t of i n»:

To excigfle milestone e fez‘ ' alt} the FDA approval of
Caldoloz.

To exclude t‘fl 1 ‘J ——T x;'.t :=s L‘-—i »t,a the exercise of

non—quatitied options

To incl_de the tax impact of adjustments.

Coriiererrce Bait and Webca.-at

A conference Cali and titre wetseest wiii be heid on Tuesday, :"-ieveihhei‘ ti‘), 2009, at 10:00 am.
Eastern Time to discuss the Company's third quarter 2009 tihanoiai resuits. To particzipete on the
Cali, piease diai888-417-8462{toriJ.S.caiiers) or719-457-2535;?(torinternationalcaiierst, A
rebroadcast ot the iF.‘ieCIOt‘:‘iF:i”éBi‘iC:E? wit! be av. . ante for one week and can be accessed by dieting
888-:2(i3-1 t 12 (for setters} or ?t9—4f".’-(3823-Ii (tor interiiatienai ceiiers). The passcode tor the
rebroadcast is The titre webemt and rebroadcast can be st-::ce:::sed via CUEY‘:

Pharn'raeeutic;3ils’ wet: at h- ://irweisstor.sherehotdaisr'.ooni/er3i:<fevents ::tm.

About berietrt-ct Pitarnraceuticais

Ctimberiand Pharm aoeutioais in-3. unis a Tenr:es.see—based speciaity pharmaceuticei parry
testis-ed on the acquisitioit, deveioprnent and oemrnerreieiization or’ branded _r;rescri_ntion products.
The Cornpem/‘s f;rirnary target markets irieitrde hospitai acute care and gastroenteroiegy.
Ctrm i:>erianr.i's ;Z?fit‘C‘rCii.:'C?t pr.>rttc>iio inciudes Acetecieteitii -('eoet'y'ir;ysteine'i injection for the treatment
or‘ acetate-inc.-phen poisoning; and Kristaioseifit (iecttiiosei tr:-r Ciel Seiiition, e pi scription laxative.
The Company aiso i‘ecenti§,i iaunci Caidoier‘® (ibrrpreie ii’Ej'-€*(‘;'[if.‘)i”:‘ the tir
ti‘ etinerit for pa=ri and fever zwariabii the LJr‘.ite-:: . Cr,-ihb: "End is -: <:;.=it-s-::i to provi-::iir‘.g
irirrovative produ-::ts which irnprove -::§L aiity oi c::a3ira5:- for pzrtiehts. Tite Corhpariy ezzorripiasz ed the irriiiei
puhii-:. otter" ig of cnnrnroh storgit in August 2005:. For there internratiorr on Curnberiand
Piiarnra-aeuti-cats, piease visit WWW_C=.iihiO8iiatiCipiiEiiiTiEi.£IOi‘ii.

About Ceidoier

Caideior is indicated ter the management. of rhiid moderate pain and management cat moderate
to severe pain as an adjiiitot to epioid Ertgesics, weii the r‘edLiCti:>n C-: tever in adriits. it is
the tirst FDA-approved intravenous therapy tar fever. Caidoior is coittreindi-.:ated patients with
kriowrt hypersensitivity to ii:iu;::-r'eter'r -::ir' ot. r i‘«1SAtD.~:;, patiertts with asthma, ur‘ti- . or ailergi-::
type rear... ‘ES after t;. xirrg a,.;::2iiin or oti,.,. N631’-XEDS. C223,!-tic:-tor is <::-:)ntreirroTi-::aie0T : during the
peri--eperetive pert-::id the setting or i::-: canary artery i:iy§:i5i3s graft (CAB 4) surg s.>'y. tiiaidoi-:)i'
shntrid be used with caution in patients with prinr history at uicei disease or Gt bieedirig, in
pahehts w=th ‘fiuid retentien or §":€3Eir‘1‘i:{ri5Ut'E!, in the eideriy, those with rer‘-at ii't‘ipEiit':“i’E€f'it, heart
taiture. iiver impairment, and those taking diuretics or ACE inhibitors. Biood pressure shouid be
rrionitered during treatment with C-aidoior. For tuit presr:;ri'eing intorrriation, ineiuding boxed
warnin_c;, www.eaid<>ior,nnrr:.

,r'-‘shout Acetedc-te

./-teetaardote is its ‘ E :':y department t * reverit or tC3“%SE2i’E petentiai iiver darn
?'éE!SLiiTi;’tg iron‘ an cver‘di:ise (st acetaniinc,oi‘e=‘, a i_.)rhmcn :ngrec.,ent in many ever-ti‘ -~e::cr,-ritei:.>'
pairikiiiers. it the nrri; approved injectabie product in the United States tor the treatment of
aeetarhiriophen oa:e.='dnse, the leading cause at poisormgs _er‘eseh rig in emergency departrnerits
ire the -;‘.OU:“i '\_,r(t‘,-. Aeetadote cnri'trairtdir:ated in natierrts with trypersen::itiv:i},r or previous
anaphyiaotoid reactions to eoetyioysteine or arty components of the preparation. Seriotrs
anaphyiacteid reactions, inr,-iudirg death in a patient with have been reported in patients
administered acetyicysteine intravereu5i\;. Acetadete should be used with caution in patients with
asttirna, or where there a history ct bronchnspasnt. The totai vottime adrnihi.-ratered shouid be
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adjusted 1‘-::>r patients; FIE:-SS Ti"-iim 40 an-:i tor these Li=l‘it'i§;i t'iz.i:d resthetien. To ;3w<::-id that-::i
O'»,'e!."iC‘:Eid,1i'19 voiurhe oi diitierit shouid be reciueed as needed. it volume riot adj=_icie<:', tiiiid
overload cart occur. poteritietiy resuiiirrg in hy'_;>cnait'eir:ia, seimre‘ an-:t death. For tut! pi'escrEt>ihg
iriferiiiaition, visit www.aaceiedoie.hei.

About tiristetose

‘i a unii:i_Lie,
he form at iactaiiosze, with he rest;'icti0ris cm length of therapy or gzetient

which are usuaiiy transient. Excessive
dose-;:;e can teed to IIii£3.i‘:"i'HE:-$3i with ntehtiat 90:"-ipii-::a. i I as loss of fluids, it; enazi
hyj>erhe.ti‘ei‘r:i;:i. Nat: . :£ vomiting have} re ieizi. Use -:::°.utii::-h in diebeti-:::s. i/mstaiose
:3 -::oiiti'aihdicated in ,oatie5:-his who require a ianw--gaiacto diet. E eriy, aziebiiitateizi iz:-etients witc-
receive iactLii:>se ier more thar six irichthe sitotiici have serum eiectioiytes (potassium, ehieiide,
eariiaeri dioxide) rtieeis-urea‘ perieitiicaiiy. For fuii _;>r‘esr_:.='i'0iii-3 ihtorrhatiori, vi:~:it W\.“.I'\."JAi§i'iS‘i&'t§(3SfE%.CO!’?¥.

Forward Lr:;r:;l<ihg Statements

This press reieasie Cc:-ntair‘:s "fc:-rward-iooiaing stetern ii‘ iuiiihg stetei"nents regardii _
estimated resuits of operatiehs. future periods. These etatemeitts: are :".-ubject to the atizatioh
of CiJmbei'|and's qiJE3ii’1£?I"if,«'?'ii‘l3.i’lt3i3:1 and aceotiniiitg §,3rocedures and refiect Cum 5:)?‘-.'i't?:ti’l-TS ctirreitt
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90/013,106 12/24/2013 5796183
CONFIRMATION NO. 9188

25962 REEXAMINATION REQUEST

SLATER & MATSIL, L.L.P. NOTICE
17950 PRESTON RD, SUITE 1000

DALLAS, TX 752525793 llllllllllllllllllllllllllllllllllltllulllllilllllllllllllllllll
Date Mailed: 01/15/2014

NOTICE OF REEXAMINATION REQUEST FILING DATE

(Patent Owner Requester)

Requester is hereby notified that the filing date of the request for reexamination is 12/24/2013, the date the

required fee of $2,520 was received. (See CFR 1.510(d)).

A decision on the request for reexamination will be mailed within three months from the filing date of the request

for reexamination. (See 37 CFR 1.515( )).

Pursuant to 37 CFR 1.33(c), future correspondence in this reexamination proceeding will be with the latest
attorney or agent of the record in the patent file.

The paragraphs checked below are part of this communication:

1. The party receiving the courtesy copy is the latest attorney or agent of record in the patent file.

2. The person named to receive the correspondence in this proceeding has not been made the latest

attorney or agent of record in the patent file because:

_ A. Requester's claim of ownership of the patent is not verified by the record.

_ B. The request papers are not signed with a real or apparent binding signature.

_ C. The mere naming of a correspondence addressee does not result in that person being
appointed as the latest attorney or agent of record in the patent file.

Addressee is the latest attorney or agent of record in the patent file.
Other

/rbe1l/

Legal Instniments Examiner
Central Reexamination Unit 571-272-7705; FAX N0. 571-273-9900



Page 307 of 1714

90/013,106 12/24/2013 5796183
CONFIRMATION NO. 9188

25962 REEXAM ASSIGNMENT NOTICE

SLATER 81 MATSIL, L.L.P.

17950 PRESTON RD, sung 1000 llllllllllllllllllllllllllllllllllllllllllllllllllllllllljllllllllllllllllljlllllllfll
DALLAS, TX 75252-5793

Date Mailed: 01/15/2014

NOTICE OF ASSIGNMENT OF REEXAMINATION REQUEST

The above-identified request for reexamination has been assigned to Art Unit 3992. All future correspondence to
the proceeding should be identified by the control number listed above and directed to the assigned Art Unit.

A copy of this Notice is being sent to the latest attorney or agent of record in the patent file or to all owners of

record. (See 37 CFR 1.33(c)). If the addressee is not, or does not represent, the current owner, he or she is
required to forward all communications regarding this proceeding to the current owner(s). An attorney or agent

receiving this communication who does not represent the current owner(s) may wish to seek to withdraw pursuant
to 37 CFR 1.36 in order to avoid receiving future communications. If the address of the current owner(s) is

unknown, this communication should be returned within the request to withdraw pursuant to Section 1.36.

/rbe1l/

Legal Instruments Examiner
Central Reexa111i11ati011 Unit 571-272-7705; FAX N0. 571-273-9900
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Patent Assignment Abstract of Title

Total Assignments: 5
Application #: 08601268 Patent #: §Z2i1_&;

PCT #: NONE Publication #: NONE

Inventors: JOHN M. WASHELESKI, STEPHEN R. W. COOPER, BYRON HOURMAND
Title: CAPACDIVE RESPONSIVE ELECTRONIC SWITCHING CIRCUIT

Assignment: 1
Reell Frame: 008254 0496 Received: 02/10/1997 Recorded: 01/31/1996

Conveyance: ASSIGNMENT or ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

HOURMAND, BYRON
NARTRON CORPORATION
5000 NORTH u.s. 131

REED cm, MICHIGAN 49677

Correspondent: PRICE, HENEVELD, COOPER,
DEWITT 81 LITTON

TERRY s. CALLAGHAN, ESQ.
P.O. BOX 2557

GRAND RAPIDS, MI 49501

Assignment: 2
Reell Frame: 008443 0749 Received: 04/17/1997 Recorded: 02/04/1997

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: HOURMAND BYRON

Assignee: NARTRON CORPORATION
5000 NORTH US 131

REED CITY, MICHIGAN 49677

Correspondent: PRICE, HENEVELD, COOPER, ET AL

' TERRY s. CALLAGHAN, ESQ.
P.O. BOX 2567

GRAND RAPIDS, MI 49501

Assignment: 3
Reel/Frame: 023679 / 0893 Received: 12/22/2009 Recorded: 12/22/2009

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: NARTRON CORPORATION

Assignee: UUSI. LLC
5000 NORTH US HIGHWAY 131

REED CITY, MICHIGAN 49677

Correspondent: TAROLLI, SUNDHEIM, COVELL & TUMMINO LLP
1300 EAST NINTH STREET
SUITE 1700

CLEVELAND, OH 44114

Assignment: 4
Reel/Frame: 028 O 0075 Received: 08/17/2012 Recorded: 08/17/2012

Conveyance: ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).

Assignor: WASHELESKI JOHN M.

Assignee: NARTRON CORPORATION
5000 NORTH Us—131

REED CITY, MICHIGAN 49677

Correspondent: SLATER & MATSIL, L.L.P.
17950 PRESTON ‘RD.
SUITE 1000

DALLAS, TX 75252

Assignment: 5

Filing Dt: 01/31/1996
Pub Dt:

Mailed: 02/12/1997

Assignor: Exec Dt: 01/31/1995

Assignee:

Mailed: 05/28/1997

Exec Dt: 01/31/1996

Mailed: 12/23/2009

Exec Dt: 12/17/2009

Mailed: 08/20/2012

Exec Dt: 04/14/2010

Issue Dt: 08/18/1998

Pages: 2

Pages: 11

Pages: 2
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Ree|/ Frame:

Conveyance:

Assignor:

Assignee:

Correspondent:

Mailed: 08/20/2012 Pages: 2028804/ Q1§7 Received: 08/17/2012 Recorded: 08/17/2012

ASSIGNMENT OF ASSIGNORS INTEREST (SEE DOCUMENT FOR DETAILS).
COOPER STEPHEN R.W.

NARTRON CORPORATION

5000 NORTH US-131

REED CITY, MICHIGAN 49677

SLATER & MATSIL, L.L.P.
17950 PRESTON RD.
SUITE 1000

DALLAS, TX 75252

Exec Dt: 04/14/2010

Search Results as of: 1230/2013 02:39 PM

If you have any comments or questions concerning the data displayed, contact PRD I Assignments at 571-272-3350. v_2.2.4
Web interface last modified: Jul 8, 2013 v.2.2.4
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PTO/SB/5'.’ (08-13)
Approved for use trro=.igh 0 I ‘i/20 " C)iV:i3 0651-0064

us Patent arid Trade ' 1.5.5. FARTMENT OF COMMERCE

A ~so re rec_uired to res-porid to e C e V * _ A at valid OMB comro. number

REQUEST FQR EX PARTE REEXAWNATEQN TRANSMETTAL FQRM

Act-dress tc:-:

itiiaii Step Ex Parte Reese-am

Cemmissiener fer Patents Atterney Docket Ne: 5796183RX2
F20. Box 1450

Aiexanciria, VA 22313-1459 Date: 12/24/2013

This is a request for ex perte reexamination pursuant to 3'? CFR 1.510 of patent number 5795-183 B1
issued AU9U5t18r1998 . The request is made by:

patent swner. |:| third party requester.

2. The name and address of the person requesting reexamination is:
UUSI, LLC

5000 North US Highway 131, 22nd Floor

Reed City, Michigan 49677

Requester oiaims El 5 neii entity -(37 Ci-‘R 1.27’) or E] miszro entity status (37 CPR 1.29) eniy a patent
owner requester can oiaim micro entity status.

4. I: a. A check in the amount of $ is enciosed is cover the reexamination fee, 37 CFR ’i..?0(c)(1);
ti. The Director is hereby authorized tic: charge the fee as set tortii in 37' CFR ‘l.2()(c)('i)

to Deposit Account No. 50-1065 ‘
3

Cl C. Payment by’ Credit card. Form PTO-2038 is attached; sir

(i. Payment made via EFS—Wet).

5. Any refund shouts‘ he made by D check or - credit to Deposit Account No. 50-1065
37 CFR 1.26(c). h’ payment is made by credit card. refund must be to credit card aeceunt.

A copy of the patent to be reexamined having a dsubie eeiumn format on one side of a separate paper is
enclosed. 37 CFR 1.510(i:>)(4).

7. El CD—ROM or CD—R in dupiicate, Computer Program (Appendix) or iarge tabie
|:| t.ancisc.ape Tat:-is on CD

8. El Nucleotide andlor Ainiro Acid Sequence Sutxnissien
If e_npl:'cab.ie, rterns a, E). are requiret .

a. |:| Computer Readaiaie i-‘(arm (Ci-EF)

b. Speoiiicetion Sequence Listing on:

5. El CD--ROM (2 czopiesje or CD-R (23 carries); er

ii. |:I paper

is. El Statements verifying; identity of abeve Copies

A copy 01 any diseiaimer, certificate of correction or reexamination certificate issued in the patent is incitided.

11. A copy of every patent or printed pubiication reiieci upon is submitted herewith ineiuding a iisting thereof on
Form i3’TO.!'SB.I'08, PTO-1449, or equivaiert.

El An Engiisit ienguage transiatien 01' at! necessary and pertinent ren—Erigiish ienguage patents and"/‘or printed
pUbii(3Eiti0i‘iS is intziudeefl

{Page .
brmaiion is required by 37" CPR 1 .510. The i ’ atian is require ' ‘ .iiE! (arid by the USPTO

. Ccsrziidenti ' by 35 U. 122 and 37 CFR 1.1‘: .e 18 minutes to complete,
arv depart .', ; i case Any Comments

on the arriour“ of time you require to rmnplete this farm ant,“ ‘r suggesii ‘-S for redu.r;ing this burder, rsrouid be “ ef iniormo * ~ 0 r’ r U ° Patent
and Tra ark Czffi-3e, Department of Commerce, E3:-:4 1450, Aiexandria. VA 22313-1450. DC NUT’ F OR D I-ORA/iS Ti) :i'i>iiS
ADDRE . . SEND 1'0: fviaii Stop Ex Farts Reexam. Bemmissiener fer Patents, Pi}. Box 1450, Aiexandria, VA 22313-1450.

ifyou need assists se in corrzpiefirrg tire forrri, sail 1-8G'O—PTO—9199 and safest 0pIio;7 2.
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PTO/SB/5'.’ (08-13)
Approved for use trrotigh Oi’/‘(Si/2 ‘ " 'Q|V:E3 0651-0064

rid Tradem k Offic L.=.S. FARTMENT OF COMMERCE

rcrk Reduction Act of 1995, re p ns are i'ec_uii‘ed to res-porid to a so at ' ' H s a valid 0. 3 coma number

The attached detaiied request inciudes at ieast the friiiowing items:

a. A statement identifying each substaritiai new question at patentebiiity based on prior patents and printed
pubiications. 37 CFR ’i.5‘:O(b}{’i).

E). An identification of every claim for which reexamination is requested, and a detailed explanation of the pertihency
and manner at appiyirig the cited art tc every cieim for which reexamiriati-cm is requested. 3? CFR ‘E .5’!O(t3)(2).

. A proposed amendment is incit.-(ted (eniy where the patent owner is the requester). 3?’ CFR ‘I.510(e).

~ . |:| a. it is certified that a copy -at this request (it flied by other than the patent owner} has been served in its entirety can
the patent ewner as provided in 3?’ CFR ‘E 33(0).
The name and adi:iress -:)f the =,::ei'ty served and the date of service are:

Date of Service

I: A duplicate copy is enciosed since service on patert owner was not psssibie. An expienetiori of the eiforts
‘e to sew‘ patent crwner is attached. See MP P § 2220.

Z 16. Cmrespendenee Address: Direct aii communication abeut the reexamination to:

The address asstxziated with Customer Number: 25962
OR

|:| Firm or
irictividuai Name

5 ecidress

Ce,-vending reissue Appiication Ne.

Copehdirig reexamination Centre! No.

Cepehciing interference N0.

Copehciing iitigatieri styiedz

WARNENG: ihfermatien can this form may became puiaiiet Gredit card infermatiora sheutti net be
irtciudeci can this form. Provide credit card irtfcirrnaitiim and atatttorizetiert er: PTO-2938.

/Brian A. Car|son/ December 24, 2013

For Patent Owner Requester
Registreiziera No.

E] For Third Party Requester
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Privacy Act Statement

The Privacy Act of ‘HM (P3... §3~5?'9§ requires that you be given certain inforrnation in connection with your
submission of the attached form related to a patent application or patent. Accordingiy, pursuant to the requirements of
the Act, piease be ao'viser_i that: {1} the generai authority for the coile on of this information is 35 U.SrC. 2{h)(2); (2)
furnishing of the information solicited is voiuntary; and -(3) the orincipei purpose for which the information is used by the
US. Patent and Tradentark; Office is to process and/"or examine your submission reiated to patent application or
patent. if you do not ‘furnish the requested iniorrnation, the US. Patent and Trademark Oftice may not be abie to
process and/or examine your submission, which may result in terrnination of proceedings or abandonment of the
eopiication or expiration of the patent.

The information provided‘ by you in this form wiil be subject to the foiiowing routine uses:

The information on this form wiii he treated confidentially to the extent allowed under the i-'-reedom of
lriforrnation Act (5 U.S.C. 552) and the Privacy Act (5 U.S.t3 55221). Records from this system of records may
be riisoiosed to the Department of Justice to cieterrnine whether diseiosure of these records is required by the
Freedom ct information Act.

A record from this system of records may be disciosed, as a routine use, in the course of presenting evidence
to a court, magistrate. or adrninistrative tribunal. inciuding disciosuree to opposing counsel in the course of
setti rrient negotiations.
A record in this system of rec rds may be disciosed. as a routine use, to a it/iember of Congress submitting a
request invoiving individuai, to whom the record he: ins, when the individual has requested assistance from
the it/iemtier with respect to the siihject matter of the record.
A record in this system of records may he disciosed, as a routine use, to a contractor of the Agency having
need tor the intorrnetion in order to perform a contract. Recipierits of iniorrnation shall he required to comply
with the requirements of the Privacy Act of 1974, as amended, pursuant to 5 U.S.C. 552a{mji.
A record related to an international /’-‘xppiication filed under the Patent Cooperation Treaty in this system of
records may be disclosed, as a routine to the internationai Bureau oi’ the Worid lnteiiectuei Property
Organization, pursuant to the Patent Cooperation Treaty.
A record in this system of records may he ciisciose-::i, as a routine to another federal agency for purposes
of hiationai Security review (35 Ll.8.C3. 181) and for review pursuant to the Atomic Energy Act (4-2 LL36.
2t8(c)).
A record from this systern of records they be disciosed, as a routine to the Adrninistrator, General
Services, or his/her desigriee, during an inspection of records conducted‘ by GSA as part of that agency’s
responsibiiity to recornmend irnprovements in records managenient practices and ;:2rograrns, uni:ier authority of
44 iJ.S.C. 2904 and 2906. Such disclosure shaii he made in accordance with the GSA reguiations governing
inspection of records for this purpose, and any other reievant (i.e., GSA or Commerce) directive, Such
-clisciosure shall not he tiseri to make determinations about ino'ividuals.

A record from this system of records may he disoiosed, as a routine use, to the public after either publication of
the application pursuant to 35 ti.£~3,C§. mars) or issuance of a patent olirsuant to 35 i.J.S.C3. 151. Further, a
record may be disclosed, subject to the lirnitations of 37 CFR 1.14, as a routine to the public it the record
was fiied in an application which Loecame abandoned or in which the proceedings were terminated and which
aopiioation is referenced by either a pubiished acpiioation, an appiication open to nubiic inspection or an issued
patent.
A record forn this system of records may be discioseri, as a routine use, to a Federai, State, or iocei law
enforcement agency, if the USP'i'Ci becomes aware of a violation or potentiai violation of or reguiaticn.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

U.S. Patent No.: 5,796,183 B1 . Docket No.: 5796183RX2

Issued: August 18, 1998 Inventors: Hourmand et al.

Filed: January 31, 1996 ' Patent Owner: UUSI, LLC

Control No. TBD Examiner: TBD

For: Capacitive Responsive Electronic Switching Circuit

Mail Stop Ex Parte Reexam
Attn: Central Reexamination Unit

Commissioner for Patents

P.O. Box 1450

Alexandria, VA 22313-1450

UEST FOR EX PARTE REEXAMINATION UNDER 35 U.S.C. 302-307

Dear Sir:

Patent Owner UUSI, LLC respectfully requests Ex Parte Reexamination, pursuant to the

provisions of 35 U.S.C. §§ 302-307 (2002), of claims 18 and 27 of United States Patent No.

5,796,183 Cl (the “‘l83 Patent”). This patent is still enforceable.

As set forth below, some of the prior art references submitted herewith were not

previously before the Office, and the combination of these references with previously considered

references presents new, non—cumulative technological teachings not considered during the ‘ 183

Patent prosecution history including the first reexamination proceeding having control number

90/012,439.
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Request for Ex Purte Reexanlination
U.S. Patent No. 5,796,183

OVERVIEW OF THE ‘183 PATENT AND ITS PROSECUTION HISTORY

Section I.A below provides an overview of the subject matter of the ‘ 183 Patent, while

Section l.B provides an overview of its prosecution history.

A. The ‘183 Patent

The ‘183 Patent, a copy of which is provided as Exhibit A, issued on August 18, 1998

from an application filed on January 31, 1996. Ex Parte Reexamination Certification Number

5,796,183 Cl was issued for the ‘l83 Patent on April 29, 2013. The ‘l83 Patent generally

relates to a capacitive responsive electronic switching circuit including an oscillator providing a

peiiodic output signal, an input touch terminal defining an area for an operator to provide an

input by proximity and touch, and a detector circuit coupled to the oscillator for receiving the

periodic output signal from the oscillator, and coupled to the input touch terminal. See, e. g., ‘183

Patent, Abstract.

The ‘183 Patent as reexamined contains 39 total claims, with claims 1, 9. 12, 16, 18, 20,

24, 27, and 37 being independent. Claims 18 and 27, which are the subject of this reexam

request, require an oscillator, a microcontroller, a plurality of touch terminals, and a detector

circuit.

An embodiment with a single touch terminal is shown in Figure 4, and an embodiment

with multiple touch terminals is shown in Figure 11, both of which are reproduced below:
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The multiple touch pad circuit of Figure 11 is a variation of the embodiment shown in

Figure 4, but with an array of touch circuits designated as 9001 through 900,”... See, e. 51., id. at

col. 18:34-43. The touch detection circuit offers improvements in detection sensitivity that allow

close control of the degree of proximity (ideally very close proximity) that is required for

actuation and to enable employment of a multiplicity of small sized touch terminals in a

physically close array such as a keyboard. See, e.g., id. at col. 5:53-57.

Microcontroller 500 selects each row of the touch circuits 9001 to 900m by providing the

signal from oscillator 200 to selected rows of touch circuits. See, e. g., id. at col. 18:43-46. The

values of the resistors and capacitors utilized in oscillator 200 may be varied to provide for

different oscillator output frequencies. See, e. g., id. at col. 14:22-25. Although the preferred

frequency is at or above 100 kHz, and more preferably at or above 800 kHz, it is conceivable that

frequencies as low as 50 kHz could be used provided the frequency creates a difference in the

impedance paths of adjacent pads that is sufficient enough to accurately distinguish between an

intended touch and the touch of an adjacent pad. See, e.g., id. at col. 1 1:19-25.

Microcontroller 500 sequentially activates the touch circuit rows and associates the

received inputs from the columns of the array with the activated touch circuit(s). See, e.g., id. at

col. 18:46-49. The detector circuit is responsive to signals from the oscillator and the presence

of an operator's body capacitance to ground coupled to the touch terminal when in proximity or

touched by an operator to provide a control output signal. See, e.g., id. at Abstract. Another

method for implementing capacitive touch switches relies on the change in capacitive coupling

between a touch terminal and ground. See, e. g., id. at col. 3:44-46.
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B. The Prosecution History of the ‘183 Patent

A copy of selected portions of the prosecution history of the ‘ 183 Patent is provided in

Exhibit B.

The ‘ 183 Patent issued from U.S. Patent Application Serial No. 08/601,268 (“the ‘268

application”), filed on January 31, 1996, and naming Byron Hourmand as the sole inventor. A

request for ex parte reexamination of the ‘ 183 Patent was filed on August 17, 2012 and assigned

control number 90/012,439. Ex Parte Reexamination Certificate N 0. 5,796,183 C1 was

thereafter issued on April 29, 2013.

The ‘268 application was filed with 20 total claims, of which four were independent.

Claims 21-32 were added by subsequent amendment. A cross—reference between the originally

issued claims and the application claims from which they issued is provided below for

convenience.

In an Office Action dated April 22, 1997, the Examiner rejected application claims 6, 7

and 16 under 35 U.S.C. § 112, second paragraph, as being indefinite. See Ex. B, ‘l83 Patent File

History, Office Action, p. 2 (Apr. 22, 1997). Claims 6, 7 and 16 would be allowable if rewritten

to overcome the section 112 rejection, and to include all of the limitations of the base claim and

any intervening claims. See id. at p. 5.
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Claims 1-4 and 12-14 were rejected under 35 U.S.C. § 102(b) as being anticipated by

U.S. Patent No. 4,352,141 to Kent (“Kent). See id. Claims 8-1 1, 18, and 19 were rejected under

35 § U.S.C. l03(a) as being unpatentable over Kent in View of U.S. Patent No. 5,087,825 to

Ingraham (“Ingraham”), see id. at p. 3, and claims 8-11, 18 and 19 were rejected under 35 U.S.C.

§ 103(a) as being unpatentable over Kent in View of U.S. Patent No. 5,235,217 to Kirton

(“Kirton”). See id. at p. 4. Lastly, claims 5 and 15 were objected to as being dependent upon a

rejected base claim, but would be allowable if rewritten in independent form including all the

limitations of the base claim and any intervening claims. See id. at p. 5.

In response, the Applicant filed an amendment on August 22, 1997, amending claims 1,

3, 5, 6, 12-18 and 20, and adding new claims 21-32. In particular, the Applicant amended

independent claim 18 as follows:

18. (Amended) A capacitive responsive electronic switching circuit comprising:

an oscillator providing a periodic output signal having a predefined

frequency;

a plurality of input touch terminals defining adjacent areas on a dielectric

substrate for an operator to provide inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving said periodic

output signal from said oscillator, and coupled to said input touch terminals, said

detector circuit being responsive to signals from said oscillator and the presence

of an operator's body capacitance to ground coupled said touch terminals when

proximal or touched by an operator to provide a control output signal,

wherein said predefined frequency of said oscillator is selected to decrease

the impedance of said dielectric substrate relative to the impedance of any

contaminate that may create an electrical on said dielectric substrate path between

said adjacent areas, and wherein said detector circuit compares the sensed body

capacitance to ground proximate an input touch terminal to a threshold level to

prevent inadvertent generation of the control output signal.

Ex. B, ‘183 Patent File History, Amendment, p. 1 1 (Aug. 22, 1997). The Applicant argued that

the Kent and Ingraham patents both fail to teach or suggest a capacitive responsive electronic

switching circuit comprising a detector circuit that compares the sensed body capacitance

proximate an input touch terminal to a threshold level in order to prevent inadvertent generation
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of a control output signal. See id. at p. 19. The Applicant fuither argued that the Kirton patent,

like the Kent and Ingrahain patents, does not disclose a touch control circuit that is capable of

discriminating between a full intentional touch of a touch terminal and an inadvertent touch of a

portion of the surface of the touch terminal. See id.

With respect to new independent claim 27, the Applicant argued none of the cited

references teaches or suggests a switching circuit for a control device that comprises at least first

and second touch terminals and a detector circuit that generates a control output signal for

actuation of the control device when an operator is proximal or touches the second touch

terminal after the operator is proximal or touches the first touch terminal. See id. at pp. 20-21.

The Examiner issued a Notice of Allowance on October 27, 1997, allowing all of the

pending claims. See Ex. B, ‘ 183 Patent File History, Notice of Allowance, p. 2 (Oct. 27, 1997).

The Applicant then filed a section 312 amendment on November 3, 1997 to delete the word

“said” after the word “when” in claim 27, line 11. See Ex. B, ‘ 183 Patent File History,

Amendment Under 37 C.F.R. § 1.312, p. 1 (Nov. 3, 1997). The issue fee was paid on January

26, 1998, see Ex. B. ‘183 Patent File History, Issue Fee Transmittal, p. 1 (Jan. 26, 1998). and the

‘183 Patent subsequently issued on August 18, 1998.

The Applicant filed a certificate of correction on January 20, 1999, which was accepted

by the patent office on May 11, 1999. In claim 18, the word “pat ” was inserted after the word

“electrical” in column 27, line 44 of the ‘ 183 Patent, and the word “path” was deleted from

column 27, line 45 of the ‘ 183 Patent. See Ex. B, ‘ 183 Patent File History, Cert. of Correction,

p. 3 (May 11, 1999). In claim 27, the word “said” was deleted after the word “when.” See id.

The Patent Owner subsequently made several attempts to correct the inventorship of the

patent, which resulted in the inventorship being changed to be Byron Hourmand, John M.
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Washeleski and Stephen R. W. Cooper. See Ex. B, ‘ 183 Patent File History, Petition Decision

(Aug. 25, 2011); see also Corrected Filing Receipt, p. 1 (Aug. 25, 2011); Certificate of

Correction (Oct. 1 1, 201 1).

On August 17, 2012, the Patent Owner filed a request for ex parte reexamination of

claims 18 and 27 of the ‘ l 83 Patent. See Ex. B, ‘l 83 Patent File History, Request for Ex Parte

Reexamination under 35 U.S.C. §§ 302-307 (Aug. 17, 2012). The reexamination request was

granted on September 20, 2012 and assigned control number 90/012,439. See Ex. B, ‘ 183 Patent

File History, Order Granting / Denying Request for Ex Parte Reexamination (Sep. 20, 2012).

Thereafter, the Patent Owner filed a Patent Owner Statement amending claims 18, 27, 28, and 32

and adding claims 33-39. See Ex. B, ‘ 183 Patent File History, Patent Owner Statement (Nov. 19,

20 12).

In the Patent Owner Statement, claim 18 was amended to recite “a microcontroller using

the periodic output signal from the oscillator, the microcontroller selectively providing signal

output frequencies to a plurality of small sized input touch terminals of a keypad.” See id. at p.

2. Claim 27 was amended to recite “a microcontroller using the periodic output signal from the

oscillator, the microcontroller selectively providing signal output frequencies to a closely spaced

array of input touch terminals of a keypad, the input touch terminals comprising first and second

input touch terminals.” See id. at p. 3. New independent claim 37 recited “a microcontroller

using the periodic output signal from the oscillator, the microcontroller selectively providing

signal output frequencies to a closely spaced array of input touch terminals of a keypad, the input

touch terminals comprising first and second input touch terminals.” See id. at p. 5. The Patent

Owner argued that the cited art, U.S. Patent No. 5,463,388 (“Boie”), does not teach or suggest

these claim elements. See id. at pp. 7-9.
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In the Statement of Reasons for Patentability and/or Confirmation, the Examiner agreed

with the Patent Owner that Boie does not teach or suggest these elements. See Ex. B, ‘ 183

Patent File History, Notice of Intent to Issue Ex Parte Reexamination Certificate (Apr. 10, 2013),

pp. 3-4. The Examiner stated, “Boie discloses driving the electrodes of electrode array 100 and

guard plane 411 with a single RF signal. Boie does not teach or suggest providing signal output

frequencies to these components.” See id. at p. 4.

The Ex Parte Reexamination Certificate thereafter issued on April 29, 2013. See Ex. A,

Ex Parte Reexamination Certificate (Apr. 29, 2013).
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II. SUBSTANTIAL NEW QUESTION 1“SN§ 2”! OF PATENTABILITY

Section II.A below provides a list of the prior art references relied upon in the present

request. Section ll.B provides an overview of the prior art references. Section ll.C provides a

statement regarding an SNQ of patentability for claims 18 and 27 of the ‘ 183 Patent with respect

to the new references.

A. Listing of Prior Art Patents and Publications

Reexamination of claims 18 and 27 of the ‘183 Patent is requested in view of the

following references:

Exhibit C Boie et al., U.S. Patent No. 5,463,388, filed on January 29, 1993 and

issued on October 31, 1995 (“Boie”), which qualifies as 35 U.S.C.

§ 102(a)—type prior art.

Gerpheide et al., U.S. Patent No. 5,565,658, filed on December 7, 1994

and issued on October 15, 1996 (“Gerpheide”), which qualifies as 35

U.S.C. § 102(e)—type prior art.

Casio advertisement entitled “Now. ., The Invisible Casio Calculator

Watch,” published in Popular Science by On the Run in 1984 (“Casio”),

which qualifies as 35 U.S.C. § 102(b)—type prior art.

B. Overview of Prior Art Patents and Publications

As discussed in more detail below, combinations of Boie, Gerpheide, and Casio present

new, non—cumulative technological teachings not considered during the ‘183 Patent prosecution

history.

1. Boie

Boie generally relates to sensors for capacitively sensing the position or movement of an

object, such as a finger, on a surface. See, e. g., Boie, col. 1:6—8. A computer input device

comprises a thin, insulating surface covering an array of electrodes arranged in a grid pattern and

connected in columns and rows. See, e.g., id. at Abstract. Each column and row is connected to
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circuitry for measuring the capacitance seen by each column and row. See, e. g., id. The position

of an object with respect to the array is determined from the centroid of such capacitance values,

which is calculated in a microcontroller. See, e.g., id. Figure 4, reproduced below, illustrates a

block diagram of a two—dimensional capacitive position sensor.

FIG. 4
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Fig. 4 of Boie

Each row and column of electrodes from array 100 is connected to an integrating

amplifier and bootstrap circuit 401, each of which can be selected by multiplexer 402 under

control of microcontroller 406. See, e. 51., id. at col. 3:56-61. The selected output is forwarded to

summing circuit 403, the output of which is converted by synchronous detector and filter 404 to

a signal related to the capacitance of the row or column selected by multiplexer 402. See, e.g.,

id. at col. 3:62-67. RF oscillator 408 provides an RF signal of, for example, 100 kilohertz, to

circuits 401. synchronous detector and filter 404 via inverter 410, and guard plane 411, which is

a substantially continuous plane parallel to array 100 and associated connections, and serves to

isolate array 100 from extraneous signals. See, e.g., id. at col. 3:67—col. 4:5.
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To measure separate capacitance values for each electrode in array 100 instead of the

collective capacitances of subdivided electrode elements connected in rows and columns, a

circuit 401 is provided for each electrode in array 100 and multiplexer 402 is enlarged to

accommodate the outputs from all circuits 401. See, e. g., id. at col. 4: 14-21. The output of

synchronous detector and filter 404 is converted to digital form by analog-to-digital converter

405 and forwarded to microcontroller 406 so that microcontroller 406 obtains a digital value

representing the capacitance seen by any row or column of electrode elements (or electrode if

measured separately) selected by multiplexer 402. See, e. g., id. at col. 4:22-28.

2. Gerpheide

Gerpheide generally relates to the rejection of electrical interference in capacitance—based

touch detection apparatuses and methods. See, e.g., Gerpheide, col. 1:12-14. In discussing the

shortcomings of the prior art, Gerpheide states

[A] capacitance—based detection device may suffer from electrical background

interference from its surroundings, which is coupled onto the sensing electrodes

and interferes with position detection. These spurious signals cause troublesome

interference with the detection of finger positioning. The device operator may

even act as an antenna for electrical interference which may cause a false charge

injection or depletion from the detecting electrodes. Accordingly, there is a need

for a touch detection system which has the following characteristics: (3)

electrical interference signals are rejected and eliminated from the detection

system regardless of their frequency and without requiring possibly expensive

nulling apparatus.

Id. at col. 2:37-57.

Figure 1 of Gerpheide (reproduced below) illustrates a capacitance variation finger (or

other conductive body or non-body part) position sensing system 10 that includes an electrode

array 12, a synchronous electrode capacitance measurement unit 14, a reference frequency

generator 16, and a position locator 18. See id. at col. 3:52 — col. 4:26.
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Fig. 1

Gerpheide, Figure l

The electrode array 12 is described in relation to Figures 2a and 2b. See generally id. at

col. 4:41 — col. 5:48; Figs. 2a and 2b. In Gerpheide, electrode array 12 consists of multiple X

electrodes 20 and Y electrodes 22 and is preferably fabricated as a multi—layer printed circuit

board 24. See id. at col. 4:41-48.

The synchronous electrode capacitance measurement unit 14 is connected to the electrode

array 12 and one embodiment is fuither described with reference to Figure 4, reproduced below.
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Gerpheide, Figure 4

According to Gerpheide,

The key elements of the synchronous electrode capacitance measurement unit 14

are (a) an element for producing a voltage change in the electrode array

synchronously with a reference signal, (b) an element producing a signal

indicative of the displacement charge thereby coupled between electrodes of the

electrode array, (c) an element for demodulating this signal synchronously with

the reference signal, and (d) an element for low pass filtering the demodulated

signal.

See id. at C0]. 5:52-63; Fig. 4.

The reference frequency signal is preferably a digital logic signal from the

reference frequency generator 16 (FIG. 1). The reference frequency signal is

supplied to unit 14 via an AND gate 72 also having a "drive enable" input,

supplied by the reference frequency generator 16 (FIG. 1). The AND gate output

feeds through inverter 74 and noninverting buffer 76 to wires RP and RN

respectively which are part of a capacitive measurement element 78.

See id. at col. 6:19-26; Fig. 4. The reference frequency generator 16 “observes position signals

to evaluate the extent of interference at some reference frequency. In the event that substantial
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interference is detected, the generator 16 selects a different frequency for further measurements.

The generator 16 seeks to always select a reference frequency away from frequencies which have

been found to result in measurement interference.” See id. at col. 8:22-30; Fig. 7. Reference

frequency generator 16 is further illustrated with respect to Figure 7, reproduced below.
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/’ Measurements
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v

Frequency Interferonca
Safest Evaluation

d _ ____ M"°’°“L°Se5‘_?'L ___.a.
T “"f ‘1.~ro2

Micmcontroiler /

Fig. 7

Gerpheide, Figure 7

The generator 16 includes an oscillator 100. See id. at col. 8:31. The oscillator 100

drives a microcontroller 102 and a diVide—by—(M+N) circuit 104. See id. at col. 8:31-33. Value

N is a fixed constant, for example, approximately 50. See id. at col. 8:33-34. Microcontroller

102 specifies Value M to be, for example, one of four Values in the range 61 KHz to 80 KHZ. See

id. at col. 8:34-36. The microcontroller 102 performs the functions of interference evaluation

106 and frequency selection 108. See id. at col. 8:37-38.
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3. Casio

Casio generally relates to a timepiece product employing electro—touch technology. See,

e.g., Casio, col. 1. The watch works by reading finger—strokes traced across its face. See id. The

transparent touch panel construction includes a fiberglass panel having a transparent conductor

film pattern (first layer) and a dielectric layer (second layer) overlying the fiberglass. See id. at

col. 2; see also Figure in col. 2 (reproduced below).

§~iERE‘;S How ’F!~£I’:§«

thssgmmr ‘‘
§t"§u.&z,¢v.ns)' ‘\ ~

Id., col. 2.

The touch panel determines figure and math symbols outlined with finger—strokes traced

across the face. See id. at col. 1. As shown in the figure above, the touch panel senses the input,

and then digitizes it to extract features of the figure or math symbol. See id. at col. 2. The watch

then outputs the corresponding figure or math symbol on the screen. See id. The advertisement

states

This timepiece has a transparent crystal that reads finger—strokes you trace

across its face. Each figure and math symbol you outline appears on the

background digital display. Take your finger across twice (=) and the answer

presents itself like magic.

No keys, no keyboards, no need to use stylus or pen. Even the broadest fingers

will work. Add, subtract, multiply, divide — perform chain and mixed calculations
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to eight places, plus decimal. There’ s even an indicator telling you which

function is being performed.

See id. at col. 1.

C. Statement Pointing Out Each SNQ of Patentability

Boie was not cited during the original patent prosecution of the ‘ 183 Patent and was cited

as an anticipatory reference in the first reexamination proceeding. The combination of Boie with

Geipheide and/or Casio presents new, non—cumulative technological teachings with respect to

claims 18 and 27 of the ‘ 183 Patent.

1. Claim 18

During the first reexamination prosecution, the Patent Owner amended independent claim

18 to recite “a microcontroller using the periodic output signal from the oscillator, the

microcontroller selectively providing signal output frequencies to a plurality of small sized input

touch terminals of a keypad,” and argued that the cited art did not teach or suggest these

limitations. After the Patent Owner made this amendment, the Examiner allowed claim 18

stating, “Boie discloses driving the electrodes of electrode array 100 and guard plane 411 with a

single RF signal. Boie does not teach or suggest providing signal output frequencies to these

components.” See Ex. B, ‘183 Patent File History, Notice of Intent to Issue Ex Parte

Reexamination Certificate, p.4 (Apr. 10, 2013).

Geipheide discloses,

[A reference frequency generator 16] observes position signals to evaluate the

extent of interference at some reference frequency. In the event that substantial

interference is detected, the generator 16 selects a different frequency for further

measurements. The generator 16 seeks to always select a reference frequency

away from frequencies which have been found to result in measurement

interference, as described below. The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a microcontroller 102 and a

divide—by— (M+N) circuit 104. Value N is a fixed constant, approximately 50.

Value M is specified by the microcontroller 102 to be, for example, one of four

values in the range 61 KHZ to 80 KHZ as specified by the microcontroller 102.
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The microcontroller 102 performs the functions of interference evaluation 106

and frequency selection 108.

Gerpheide, col. 8:22-38; Fig. 7. Thus, Gerpheide discloses selectively providing signal output

frequencies.

It would have been obvious to one of ordinary skill in the art at the time of the invention

to determine the single RF signal of Boie by evaluating the extent of interference at a given

signal frequency and selecting a different frequency when substantial interference is detected as

taught by Gerpheide. See, e.g., Gerpheide, col. 8:22-38; Fig. 7.

The combination of Boie with Gerpheide thus presents new, non—cumulative

technological teachings related to the elements of claim 18 added by amendment, and such

teachings were not considered in the cited ait during the ‘ 183 Patent prosecution history

including the reexamination proceeding. If the original Examiners had known of each of these

references, the Examiners likely would have considered them relevant, and likely would have

cited them during the respective prosecution/proceeding. Boie in view of Gerpheide therefore

raises an SNQ of patentability with respect to independent claim 18.

2. Claim 27

During the first reexamination prosecution, the Patent Owner amended independent claim

27 to recite “a microcontroller using the periodic output signal from the oscillator, the

microcontroller selectively providing signal output frequencies to a closely spaced array of input

touch terminals of a keypad, the input touch terminals comprising first and second input touch

tenninals,” and argued that the cited art did not teach or suggest these limitations. After the

Patent Owner made this amendment, the Examiner allowed claim 27 stating, “Boie discloses

driving the electrodes of electrode array 100 and guard plane 411 with a single RF signal. Boie

does not teach or suggest providing signal output frequencies to these components.” See Ex. B,
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‘183 Patent File History, Notice of Intent to Issue Ex Parte Reexamination Certificate (Apr. 10,

20 l 3)» P. 4.

Gerpheide discloses,

[A reference frequency generator 16] observes position signals to evaluate the

extent of interference at some reference frequency. In the event that substantial

interference is detected, the generator 16 selects a different frequency for further

measurements. The generator 16 seeks to always select a reference frequency

away from frequencies which have been found to result in measurement

interference, as described below. The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a microcontroller 102 and a

divide—by— (M+N) circuit 104. Value N is a fixed constant, approximately 5 0.

Value M is specified by the microcontroller 102 to be, for example, one of four

values in the range 61 KHz to 80 KHZ as specified by the microcontroller 102.

The microcontroller 102 performs the functions of interference evaluation 106

and frequency selection 108.

Gerpheide, col. 8:22-38; Fig. 7. Thus, Gerpheide discloses selectively providing signal output

frequencies.

It would have been obvious to one of ordinary skill in the art at the time of the invention

to determine the single RF signal of Boie by evaluating the extent of interference at a given

signal frequency and selecting a different frequency when substantial interference is detected as

taught by Gerpheide. See, e.g., Gerpheide, col. 8:22-38; Fig. 7.

Casio discloses first and second input touch terminals. See, e.g., Casio, figure at col. 2,

reproduced below. Specifically, the finger drawn 6 in the box in the lower left hand corner

includes two black portions illustrating first and second input touch terminals.
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It would have been obvious to one of ordinary skill in the art at the time of the invention

to modify the apparatus of Boie to sense first and second input touch terminals (electrodes) as

taught by Casio in order to provide finger—stroke or finger—trace recognition capability. See, e.g.,

Casio, col. 1, fourth paragraph and col. 3, third paragraph; figure (reproduced above).

The combination of Boie with Gerpheide and Casio thus presents new, non—cumulative

technological teachings related to the elements of claim 27 added by amendment, and such

teachings were not considered in the cited an during the ‘ 183 Patent prosecution history

including the reexamination proceeding. If the original Examiners had known of each of these

references, the Examiners likely would have considered them relevant, and likely would have

cited them during the respective prosecution/proceeding. Boie in view of Gerpheide and Casio

therefore raises an SNQ of patentability with respect to independent claim 27.
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DETAILED EXPLANATION OF THE RELEVANCY AND MANNER OF

APPLYING THE PRIOR ART REFERENCES TO EVERY CLAIM FOR WHICH

REEXAMINATION IS RE! QUESTED

A detailed explanation pointing out the relevance and application of the prior art

references to each of claims 18 and 27 is provided below. The charts below indicate what the

Patent Owner believes are the portions of the cited art most relevant to the elements of the claims

for which reexamination is requested. The Patent Owner, however, reserves the right to take

positions asserting and submit arguments explaining why various claim elements are not

disclosed or suggested by the cited art.

A. Claim 18

18. A capacitive responsive electronic “The capacitive sensor of the invention

switching circuit comprising: comprises a thin, insulating surface covering a

plurality of electrodes. The position of an object,

such as a finger or hand—held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.

. . . The x and y coordinates of the centroid are
calculated in a microcontroller from the

measured capacitances.” Boie, col. l:61—col.

2:5, Fig. 4.

an oscillator providing a periodic output “RF oscillator 408 provides an RF signal, for

signal having a predefined frequency; example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:67—c0l.

4:2, Fig. 4.

a microcontroller using the periodic A reference frequency generator 16 “observes

output signal from the oscillator, the position signals to evaluate the extent of

microcontroller selectively providing interference at some reference frequency. In the

signal output frequencies to a plurality of event that substantial interference is detected, the

small sized input touch terminals of a generator 16 selects a different frequency for

keypad; further measurements. The generator 16 seeks to

always select a reference frequency away from

frequencies which have been found to result in

measurement interference, as described below.
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The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a

microcontroller 102 and a divide—by—(M+N)

circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the

microcontroller 102 to be, for example, one of

four values in the range 61 KHZ to 80 KHZ as

specified by the microcontroller 102. The

microcontroller 102 performs the functions of

interference evaluation 106 and frequency

selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

“FIG. 2A illustrates the electrodes in a preferred

electrode array 12, together with a coordinate

axes defining X and Y directions. One
embodiment includes sixteen X electrodes and

twelve Y electrodes, but for clarity of

illustration, only six X electrodes 20 and four Y

electrodes 22 are shown. It is apparent to one
skilled in the art how to extend the number of

electrodes. The array is preferably fabricated as a

multilayer printed circuit board 24. The

electrodes are etched electrically conductive

strips, connected to vias 26 which in turn

connect them to other layers in the array.

Illustratively, the array 12 is approximately 65
millimeters in the X direction and 49 millimeters

in the Y direction. The X electrodes are

approximately 0.7 millimeters wide on 3.3
millimeter centers. The Y electrodes are

approximately three millimeters wide on 3.3

millimeter centers.” Gerpheide, col. 4:41-55;

Fig. 2A.

“FIG. 4 shows one embodiment of the

synchronous electrode capacitance measurement

unit 14 in more detail. The key elements of the

synchronous electrode capacitance measurement

unit 14 are (a) an element for producing a

voltage change in the electrode array

synchronously with a reference signal, (b) an

element producing a signal indicative of the

displacement charge thereby coupled between

electrodes of the electrode array, (c) an element
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for demodulating this signal synchronously with

the reference signal, and (d) an element for low

pass filtering the demodulated signal. Unit 14 is

coupled to the electrode array, preferably

through a multiplexor or switches.” Gerpheide,

col. 5:52-63; Fig. 4.

“The reference frequency signal is preferably a

digital logic signal from the reference frequency

generator 16 (FIG. 1). The reference frequency

signal is supplied to unit 14 via an AND gate 72

also having a "drive enable" input, supplied by

the reference frequency generator 16 (FIG. 1).

The AND gate output feeds through inverter 74

and noninverting buffer 76 to wires RP and RN

respectively which are part of a capacitive

measurement element 78.” Gerpheide, col. 6: 19-

26; Fig. 4.

“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from

FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board
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with appropriate via connections between the

planes.” Boie, col. 3:30-36, Fig. 2.

the plurality of small sized input touch

terminals defining adjacent areas on a

dielectric substrate for an operator to

provide inputs by proximity and touch;
and

a detector circuit coupled to said oscillator

for receiving said periodic output signal

from said oscillator, and coupled to said

input touch terminals, said detector circuit

being responsive to signals from said
oscillator via said microcontroller and a

presence of an operator's body capacitance

to ground coupled to said touch terminals

when proximal or touched by the operator

to provide a control output signal,

“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from

FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a 1nulti—layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.” Boie, col. 3:30-36, Fig. 2.

“[E]ach row and column of electrodes from

array 100 is connected to an integrating

amplifier and bootstrap circuit 401, Each of

the outputs from circuits 401 can be selected by

multiplexer 402 under control of microcontroller

406. The selected output is then forwarded to

summing circuit 403, where such output is

combined with a signal from trimmer resistor

409. Synchronous detector and filter 404

convert the output from summing circuit 403 to a

signal related to the capacitance of the row or

column selected by multiplexer 402. RF

oscillator 408 provides an RF signal, for
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example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:53—col.

4:2, Fig. 4.

“The output of synchronous detector and filter

404 is converted to digital foim by analog—to—

digital converter 405 and forwarded to
microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the

capacitance seen by any row or column of

electrode elements (or electrode if measured

separately) selected by multiplexer 402. . . .

Microcontroller 406 sends data to utilizing

means. such as a personal computer (not shown)

over lead 420.” Boie, col. 4:21-32, Fig. 4.

wherein said predefined frequency of said “RF oscillator 408 provides an RF signal, for

oscillator and said signal output example, 100 kilohertz, to circuits 401,

frequencies are selected to decrease a first synchronous detector and filter 404 via inverter

impedance of said dielectric substrate 410, and guard plane 41 1 .” Boie, col. 3:67-00].

relative to a second impedance of any 4:2, Fig. 4.

contaminate that may create an electrical

path on said dielectric substrate between “The effects of electrode—to—electrode

said adjacent areas defined by the capacitances, wiring capacitances and other

plurality of small sized input touch extraneous capacitances are minimized by

terminals, and driving all electrodes and guard plane 411 in

unison with the same RF signal from RF
oscillator 408.” Boie, col. 4:58-61.

“[A] capacitance—based detection device may

suffer from electrical background interference

from its surroundings, which is coupled onto the

sensing electrodes and interferes with position

detection. These spurious signals cause
troublesome interference with the detection of

finger positioning. The device operator may
even act as an antenna for electrical interference

which may cause a false charge injection or

depletion from the detecting electrodes.

Accordingly, there is a need for a touch

detection system which has the following

characteristics: (3) electrical interference

signals are rejected and eliminated from the
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detection system regardless of their frequency

and without requiring possibly expensive nulling

apparatus.” Gerpheide, col. 2:37-57.

A reference frequency generator 16 “observes

position signals to evaluate the extent of

interference at some reference frequency. In the

event that substantial interference is detected, the

generator 16 selects a different frequency for

further measurements. The generator 16 seeks to

always select a reference frequency away from

frequencies which have been found to result in
measurement interference, as described below.

The generator 16 includes an oscillator 100

which is, for example, set at four MHz, driving a

microcontroller 102 and a divide—by—(M+N)
circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the

microcontroller 102 to be, for example, one of

four values in the range 61 KHZ to 80 KHZ as

specified by the microcontroller 102. The

microcontroller 102 perfonns the functions of

interference evaluation 106 and frequency

selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

wherein said detector circuit compares a

sensed body capacitance change to ground

proximate an input touch terminal to a

threshold level to prevent inadvertent

generation of the control output signal.

“Referring to FIG. 6, microcomputer 406 reads

the initial capacitance values for all the elements

in array 100 and stores such values (step 601).
Such initial values should reflect the state of

array 100 without a finger or other object being

nearby, accordingly, it may be desirable to

repeat step 601 a number of times and then to

select the minimum capacitance values read as

the initial values, thereby compensating for the

effect of any objects moving close to array 100

during the initialization step. After initialization,

all capacitance values are periodically read and

the initial values subtracted to yield a remainder

value for each element (step 602). If one or

more of the remainders exceeds a preset

threshold (step 603), indicating that an object is

close to or touching array 100, then the x and y

coordinates of the centroid of capacitance for

such object can be calculated from such

Page 26 of 34



Page 339 of 1714

Request for Ex Purte Reexaiiiiiiatioii
U.S. Patent No. 5,796,183

remainders (step 604). . . . To avoid spurious

operation, it may be desirable to require that two

01' more measurements exceed the preset
threshold. The threshold can be set to some

percentage of the range of A/D conveiter 405,

for example 10-15% of such range.” Boie, col.

5:10-48, Fig. 6.

B. Claim 27

27. A capacitive responsive electronic The capacitive sensor of the invention

switching circuit for a controlled keypad comprises a thin, insulating surface covering a

device comprising: plurality of electrodes. The position of an object,

such as a finger or hand—held stylus, with respect
to the electrodes, is determined from the centroid

of capacitance values measured at the electrodes.

. . . The x and y coordinates of the centroid are
calculated in a mici'0conti'ollei' from the

measured capacitances.” Boie, col. l:6l—col.

2:5, Fig. 4.

“A computer input device for use as a computer

mouse or keyboard comprises a thin, insulating

surface covering an array of electrodes. . . . For

applications in which the input device is used as

a mouse, the microcontroller forwards position

change information to the computer. For

applications in which the input device is used as

a keyboard, the microcomputer identifies a key

from the position of the touching object and

forwards such key identity to the computer.”

Boie, Abstract.

an oscillator providing a periodic output “RF oscillator 408 provides an RF signal, for

signal having a predefined frequency; example, 100 kilohertz, to circuits 40l,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, col. 3:67—col.

4:2, Fig. 4.

a microcontroller using the periodic A reference frequency generator 16 “observes

output signal from the oscillator, the position signals to evaluate the extent of
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microcontroller selectively providing interference at some reference frequency. In the

signal output frequencies to a closely event that substantial interference is detected, the

spaced array of input touch terminals of a generator 16 selects a different frequency for

keypad, the input touch terminals further measurements. The generator 16 seeks to

comprising first and second input touch always select a reference frequency away from

terminals; frequencies which have been found to result in
measurement interference, as described below.

The generator 16 includes an oscillator 100

which is, for example, set at four MHZ, driving a

microcontroller 102 and a divide—by—(M+N)
circuit 104. Value N is a fixed constant,

approximately 50. Value M is specified by the

microcontroller 102 to be, for example, one of

four values in the range 61 KHZ to 80 KHZ as

specified by the microcontroller 102. The

microcontroller 102 performs the functions of

interference evaluation 106 and frequency

selection 108.” Gerpheide, col. 8:22-38; Fig. 7.

“FIG. 2A illustrates the electrodes in a preferred

electrode array 12, together with a coordinate

axes defining X and Y directions. One
embodiment includes sixteen X electrodes and

twelve Y electrodes, but for clarity of

illustration, only six X electrodes 20 and four Y

electrodes 22 are shown. It is apparent to one
skilled in the art how to extend the number of

electrodes. The array is preferably fabricated as a

multilayer printed circuit board 24. The

electrodes are etched electrically conductive

strips, connected to vias 26 which in turn

connect them to other layers in the array.

Illustratively, the array 12 is approximately 65
millimeters in the X direction and 49 millimeters

in the Y direction. The X electrodes are

approximately 0.7 millimeters wide on 3.3
millimeter centers. The Y electrodes are

approximately three millimeters wide on 3.3

millimeter centers.” Gerpheide, col. 4:41-55;

Fig. 2A.

“FIG. 4 shows one embodiment of the

synchronous electrode capacitance measurement

unit 14 in more detail. The key elements of the
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synchronous electrode capacitance measurement

unit 14 are (a) an element for producing a

voltage change in the electrode array

synchronously with a reference signal, (b) an

element producing a signal indicative of the

displacement charge thereby coupled between

electrodes of the electrode array, (c) an element

for demodulating this signal synchronously with

the reference signal, and (d) an element for low

pass filtering the demodulated signal. Unit 14 is

coupled to the electrode array, preferably

through a multiplexor or switches.” Gerpheide,

col. 5:52-63; Fig. 4.

“The reference frequency signal is preferably a

digital logic signal from the reference frequency

generator 16 (FIG. 1). The reference frequency

signal is supplied to unit 14 via an AND gate 72

also having a "drive enable" input, supplied by

the reference frequency generator 16 (FIG. 1).

The AND gate output feeds through inverter 74

and noninverting buffer 76 to wires RP and RN

respectively which are part of a capacitive

measurement element 78.” Gerpheide, col. 6: 19-

26; Fig. 4.

“The operational principle of the capacitive

position sensor of the invention is shown in FIG.

1. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array 100. As can be seen from
FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.
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As Wlll be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.” Boie, col. 3:30-36, Fig. 2.

the first and second input touch terminals “The operational principle of the capacitive

defining areas for an operator to provide position sensor of the invention is shown in FIG.

an input by proximity and touch; and l. Electrode array 100 is a square or rectangular

array of electrodes 101 arranged in a grid pattern

of rows and columns, as in an array of tiles. . . .

The electrodes are covered with a thin layer of

insulating material (not shown). . . . Histogram

110 shows the capacitances for electrodes 101 in

array 100 with respect to finger 102.” Boie, col.

2:49-62, Fig. 1.

“FIG. 2 shows four such subdivided electrodes

in more detail at an intersection of two rows and

two columns in array l00. As can be seen from
FIG. 2, a horizontal element 201 and a vertical
element 202 are situated at each intersection of a

row and column.” Boie, col. 3:16-20, Fig. 2.

“As will be clear to those skilled in the art,
elements 201 and 202 can be fabricated in one

plane of a multi-layer printed circuit board

together with one set of interconnections, for

example, the horizontal row connections 203.
The vertical row connections 204 can then be

fabricated in another plane of the circuit board

with appropriate via connections between the

planes.” Boie, col. 3:30-36, Fig. 2.
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Casio, col. 2.

a detector circuit coupled to said oscillator

for receiving said periodic output signal

from said oscillator, and coupled to said

first and second touch terminals, said

detector circuit being responsive to signals
from said oscillator via said

microcontroller and a presence of an

operator's body capacitance to ground

coupled to said first and second touch

terminals when proximal or touched by

the operator to provide a control output

signal for actuation of the controlled

keypad device,

“[E]ach row and column of electrodes from

array 100 is connected to an integrating

amplifier and bootstrap circuit 40] , Each of

the outputs from circuits 401 can be selected by

multiplexer 402 under control of microcontroller

406. The selected output is then forwarded to

summing circuit 403, where such output is

combined with a signal from trimmer resistor

409. Synchronous detector and filter 404

convert the output from summing circuit 403 to a

signal related to the capacitance of the row or

column selected by multiplexer 402. RF

oscillator 408 provides an RF signal, for

example, 100 kilohertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 411.” Boie, Col. 3:53-00].

4:2, Fig. 4.

“The output of synchronous detector and filter

404 is converted to digital form by analog—to—

digital converter 405 and forwarded to

microcontroller 406. Thus, microcontroller 406

can obtain a digital value representing the

capacitance seen by any row or column of

electrode elements (or electrode if measured

separately) selected by multiplexer 402. . . .

Microcontroller 406 sends data to utilizing

means, such as a personal computer (not shown)
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over lead 420.” Boie, col. 4:21-32, Fig. 4.

“A computer input device for use as a computer

mouse or keyboard comprises a thin, insulating

surface covering an array of electrodes. . . . For

applications in which the input device is used as

a mouse, the microcontroller forwards position

change information to the computer. For

applications in which the input device is used as

a keyboard, the microcomputer identifies a key

from the position of the touching object and

forwards such key identity to the computer.”
Boie, Abstract.
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Casio, col. 2.

said detector circuit being configured to “In using the position sensor of the invention as

generate said control output signal when a computer mouse or trackball to control a

the operator is proximal or touches said cursor, movement of the mouse or trackball is

second touch terminal after the operator is emulated by touching array 100 with finger 102,

proximal or touches said first touch or some other object, and stroking finger 102

terminal. over array 100 to move the cursor. Changes in

position of the finger with respect to array 100

are reflected in corresponding changes in

position of the cursor. Thus, for such an

application, microcontroller 406 sends data over

lead 420 relating to changes in position. FIG. 6

is a flow chart of the operation of

microcontroller 406 in such an application.”

Boie, col. 4:67—col. 5:9, Fig. 6.
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IV. CONCLUSION

A substantial new question of patentability is raised based on the newly cited prior art

combinations, and therefore a reexamination of claims 18 and 27 is warranted. Again, the Patent

Owner reserves the right to take positions asserting and to submit arguments explaining why

various claim elements are not disclosed or suggested by the cited art.

If the Office should have any questions, please contact the undersigned attorney. The

Commissioner is hereby authorized to charge any fees due in connection with this filing, or

credit any overpayment, to Deposit Account No. 50- 1065.

Respectfully submitted,

December 24 2013 /Brian A. Carlson/

Date Brian A. Carlson

Reg. No. 37,793

Slater & Matsil, L.L.P.
17950 Preston Rd.

Suite 1000

Dallas, TX 75252
972-732-1001

972-732-9218 (fax)
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CAPACl'i"’l‘v'i'-I Rli<I§P{§NSi‘Vl<Z llll.-l:T;C’l‘R0N§{3

SWITCHBNG (TERCUET

BACKGROUND OF 'l'}£E .l"NVE.Nl"E()N

The present invention relates to an electrical circuit and
particularly a capacitive resp<:«nsive electronic switeltitag
circuit risen to make possible 2: force" mzsnzaal elec-
tronic switch.

ll/lsarrunl switches are well known in the art existing in the
faran'.lia_=' forms of the common toggle light switch. pull cord
switthes. push button switches. and lzeytaoarai switches
among others. The majority of such szwitelxes errrploy :3
mechanical contract that “rho:-res" and “lzrea W” the circuit to

he switched as the switch is moved to a closed or an open
corrtlltit:-ll.

Switches that operate try a mechanical t:ont2lel. have a
number ol' well l.-mowtz problems. First. mechanical move
ments of components within any meeltrsnism malre those
components susceptlblt: to wear. fatigue. and loosening. This
is as progressive problem that oceans with use and leads to
eventual failure when :1 sufiicient surtou at of rhovemertt has
occurred»

Second. a sudden “m.alre” or “'bre::lr” between conductive .

contacts typically produces an electrical are as the contacts
come into close pr'o:timit§»'. This arcing action generates both
radio lroquency emissions and frequency noise on the
line that is switched.

Third. the separation between contacts Elm: occurs on each
break. exposes the contact surfaces to corrosion amt con-v
taminatlon. A particular‘ problem occurs when the arc easso
cimeni with a “rrts.l-re" or “break” occurs in an oxidizing
nt:mosph<:.re. 'l‘h<-. heat of the are in the presence of oxygen
facilitates the formation of oxides on the Contact surfaces.

Unce exposed. the contact surfaces of mechanical switches
are also vninerzslale to eorttzsrniraants. Water borne containi-

rlzmts such oils and salts can be 3 partletllar problem on
the contact surfaces of switches. Arolated problem occurs in
that the repeated arcing of rtle~::ham'csl contact can result in
as .ra3.ig;r;atjoo of oonteaoi: materials away from the area of the
mechanical contact. Corrosion. contamination. and l}(llg’&—
lion operating lnclopetx<leot.ly or in oorobinatlon often lead to
eventual switch failure where the switch seims in a closed
or opened condition.

An additional problem results from the rtleeltameai force
required in operating a mechanical switch. This problem
occurs En systems where 22 hurranrt operator is required to
epctitively operate at given switch or :5 number of switches.
Such repetitive motions commonly occur in the operation of‘ .
eleermraic Keyboards such as those used with computers and
in intluszri.-31 switches such as used in forming and assembly
eqtaipmerst among other zlpgollcatlons. A common typo of
lminsnlal switch is the palm button seen in pressing and
insertion equipment. For safety purposes. the operator must
press the switch bet"ore am inserliorr or pressing can occur.
This erasures that the operators l1.arad{s;} .Ess(3:re) on the button
(53) and not in the lielti of motion of the associated machinery.
It salsa ensures that the mechanical motion occurs at a desired

anti controllable point to time. The stiliiclxlty arises from the
motion and litrrce required of the txpemtor. ln recent years. it:
has been noted that repeated human motions can result in
debilitating and painful wear on joints and soft tissues
yielding axtluitls like symgztoms. Such repciiti ve mo-tiost may
result in swelling and cranrplng in rnuscle tissues associated
with conditions such as Carpal Tunnel Syndrome. E.qnlp~
ment designers combat these Repetitive Motion or CumLa~

'1it

lative Trauma Disorders by atiflpilllg er;:ortortn':z: designs llhil
more favorably control the range. angle. number. and force
of motions reqnlretl of an operator as well as the number of
the op-:ra:or’s rm.-scie groups irtvolveti he the required
mt:-tiorzs. Prosthetics and tests are used as twtll to protritle
'5§a'aln relief for the ooel'ator‘s muscles. joints. and tctldolts.

In rnechranleal switches. the force required to actuate the
switch may be minimized by reducing spring forces and
frictional forces between moving parts. However. reducing

. such forces makes such switches more vulnerable to failure.

For lnstnntse. weaker springs. typically lower the pressure
between contacts in a “n1r.l:e" condition. This lower Contact

gnessure increases the resistance in the switch which can
lead to fatal heating in the switch audio: loss of voltage
appljerl to the switched load. Reducing frictional forces in
the switch by increasing the use of lubricants is tmrleslrahle

ecaitse the lubricants can migrate and cotarnin-are the
contact surfaces. A switch designer‘ may also res:-um friction
by ptovitiitag looser fits lretwo-an moving parts. However.
looser lits tend to increase wear and contribute to earlier

switch failure. A designer can also re<l.uee friction by using
higher Quality. higher cost. surface linistaes on the parts.
Thus. as apparent from the foregoing description. rraezasnres
taken to reduce actuator force in mechanical switssh parts
generally reduce the reliability and performance of the
switch asasiior increase the ooze: of the switch.

In appllezltions such as computer lzeyhonrtls or appliance
Controls. the electric load switched by a given switch can be
quite low in terms of content and!-or voltage. ln such cases
it is possible to use low force membrane switches such as
described in US. Pat. No. 4.503.294. Such switches can

relieve operator strain and are not as susceptible to arcing
problems heeattse they switch small loads. However. the
flexible membrane remains susceptible to wear. corrosioti.
and contamination. Alfltough such switches require very low
actuation force. they are still rnecharzieally based anti thus
suffer from the same problems as any other mechanical
switch.

A more recent innovation is the tlevelopment of “zero
~ force.” tonal: switches. Tlrcse switches have no moving [3-3£!'L<i

and no contact surfaces that tllreotly switelr loattis. Rather.
these switches operate by detecting the operstofs touch and
that: use solid state electronics to switch the loads or activate

mechanical relays or toi2tt::< to switch over: Larger loads.
_: Approaches include optical proximity or motion detectors to

detect the presence or motion of :2. body.‘ past such as in the
automatic conta'e:.=l.s used in urinals in some public rest rooms
or as disclosed in US. Pat. No. 4.942.631. Although these
nonveontaet swimhes are by their very nature truly zero
force. they are not practical where a multiplicity of switches
are required in a s.m:sll aarea such as éi l;.eyhonrr.i. Among other
problems. these norxvcontaet swltcltes stafier from the com-
parstlveiy high cost of electro-o;:-tics and from false zietzs:-~
tions when the operators: hand or other body part unintexr-—
tionelly comes close to the switclfs area. of detection. Some
optical touch lreybc-arrls have been proposed. but none have
enjoyed commercial success one to perfortrtanoe rrratlior cost
considerations.

A further sohrtion has been to cletect the operators touch
via the eleazarical eostziuetlvity of the operator‘s skin. Such at
system is described in US. Pat. No. 3.879.618. Problents
with this system result from variations in the eleerrlenl
conclnetivlty of dlli°el'er2l operators due to variat.iotls in sweat.
skin oils. or dryness, and variable arnhierrt contlltiorts
such as humidity. A furtlzer problem arises: in that the touch
surface of the switch that the opera! or touches must rezrmln
clean enough to provide an electrical concluetlvity path to
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the operator. Such surfaces can be susceptible to
cu-ni,arriinaui<:n. <3-1>rr<I-slam. audio: a wczzriug away of me
conductivc mmcrisal. Also. these swimlzcs do moi woiik if ihc

operator is wczariiag 22 glove. Safety coiasilicrnlioiis also arise
by virtuc of the <)pei'at<)rs pleating their bosiy in cicctricai
ccuataci with the switch ciccnr-x>rliv:s. A iurlla-ca‘ pafolxlcira arises
in than such sysicmza aarc vulncraliic to cs>n£eic£wi11lr m.a:cria.ls
that are equally or more conductive than human: For
instance, water condensation can provide a can-fluctivc pain
as good as Elsa! of an o;ci'ator‘s skin. rasulting in as false-
isclivation.

A common solution used so achicvc 3 zero force touch

switch has been to rixalcc use of the capncitaricc of the human
opcrasor. Such switch-ss. which are liercinzaller r-afcrrctl to as
capnciiive touch switches. uitiiizc one of an least ilucc
<i§.il'ercnt meti1o<la>l<:-gies. The iixsi HE€l'.i’i€)!i.lX1‘«’(3i\’€5S detecting
ll? or oihc: lligll frequency uoisc that a lmmsin opcraior can
4:;1;3aai:i‘tivcly 2:-ouplc to :5 much l;e‘:m1i.tae3.i wlacn ah: <1-pe‘:s'a:o:’
makes contaci such as is disclnseal in US. Pat. No. 3.0645.
898. (Linc ccmmon source of noise is 60 Hz noise radiated

imm commercial power lines. A drawback of this arsprc-aclz
is shat racliatccl elcclxical noise: can vary in inficnsity from
lo-calc to locale and :i1crc.l>y muss: variations in switcl:
sexxsiiivitjx. in some cases. devices inzegzsicmcnted using
firs‘: mclhod. rely on xzonductivc Contact lnclween the -:>p:=.r;3- .. .
tor and the touch terminal of the switch. As slated. sucli

surfaces are subject to cuneainirnntion. cmftosiisn. and wear
and will not work with gloved hands. Au additioal problem.
can arise in the presence of moisture whcn multiple. swilciics
are cmpioycsi in as dense: may such as a keyboard. In such _
instances. the opcralnr may touch on: touch tcmsinal. ‘-out
cud up inadvertently activating otlicrs throng}: the path of
conduction causcd by the mcistuic ccnlainisiaiioia.

A svscossci method for implcrncntisag capacitive touch
switclics is to cougslc the csipacilisnicc of €11: up-srator into a
variable oscillator circuit that ouigsuts a siguai having a
lircqu-sncy that varies with the capacitance seen at a touch
lcnninal. An example of such: a systcm is dcsciibecl in US.
Pat. No. i'=..7‘.35.;I_l'F’. fifobicms with such :4 system can arise
where Ctiildiiiliiv-3; crmilact will: lint: tspemlm is rcquircd and
wlierc the lircquciicy change caused lsy a touch is closc to Kim
Ercqucncy cliangcs that would result from unirucntionally
waxing into coniacl with {lac much terminal.

Another mclliod for implcrncnting cagiaciliirc touch
switches rclics on the change. in capacitive: coupling bcztw-men
ii touch {criminal and ground. S},'§‘tt‘.:‘£L‘:= uijlizing sncl: 3
mcihoai are dcsczribeai in U.8. Pat. No. 4.758.735 and US.

Pat. No. 5.637.825. With this methodology the iictcciion
circuit consists cf an oscillator {or Ali.’ iinc vollagc
dcrixrative) providing a signal to a touch scrrniiial whose
voltage is than rnonimrcai by as clcmctor. The touch terminal
is driven in electrical with other componcnls (uni
fuuctirm in pair as :1 charge pump. Th:-. Email of an operator
then provides a capacitive short to ground via the o;>cmtor’s
own body capaciiamc i.l1atli>wcrs the auxplitudc -of oscillator _, _,
voltage seen at. {lac touch terminal. A major zzzzlvanuige of this
mctllodology is filial. the opcrarar need not corn: in cc>nduc—
live contact with tlsc touch terminal but rather cnly in close
pmximiiy in ii. A l'urf.l'mr afivauteagc iiriscs in anal me system
docs not rely uperi radiaucd emissions piclzccl up by the
opcriala-r’s Emily wlaich can vary with localc. but relics
instead upon the human iiodyls cagg:-icitauce. wliicli can vary
over an acceptable. range of 20 pl’ :0 390 pl“.

An additional considnration in using zero force switches
resides in the <iificu.ltics Lila: arise in trying to employ dense
arrays of such switches. Touch switches that do nci rcquirc
physical asomact with tlic opcrator but K'€§1i'l€:I rely on the

ri-

opctcawrfis close proygimity can result in unintended actua-
tions as an 0pcr221or‘s liansi or other lac-sly part passes-: in close
pm>;.iin_ity so she touch icrrnirials. Abrwc-mcsuioizcd. US.
Pat. No. 5.087.825 cmploys cunciiictivc guard rings around
the conductive pad of (:‘£lF.‘ll much terminal in an efiort to
decouple acljaccazt touch pads and prevent multiple aciuw
cioais where only 3 single one is dcsircsi. in con_iuncti<>n wish
tiic guard rings. it is also possible to adjust inc zietcctiou
sensitivity by adjusting llic ihrcaimld volt:-agc in wlrich the
sensed vcisag-3 is compaxcsi. The scaisitiviiy may be sxliostcci
in this mrzimcr is) a ;mint wlicrc the uper::tor’s body can. for
instance. 3 finger. has so cntircly ovcrlap 3 much terminal
and come into cousncr with its dielectric facing plate beictarc
actuation occurs. Ala.h(.~L.=gh ihese mciliods (guard rings and
sensitivity adjustment) have gone 3 ceusiclerabic way in
allowing touch switches to he spacczi is: comparatively closc
proxiinity. a susceptibility to surface contammailon remains
as a problem. Skin oils. water. am} ollacr couinminants can
form conductive flirr.-is rims overlay and capacitivcl I couple.
adjaceru or muliiplc touch pains. An opcraior Itléiliiilg Contact
with film can than couples multiple tout}: pads to his or
her body capncimno: and it's capacitive coupling to grouml.
This can result in mulziple actuation: whcrc only one is
aiesired. S.E31:a1.ll touch lcrminals placed in close pmxijnily by
necessity re-:s;u€r<: sensitive ::lct-r:cl.i-i>n circuits; that in some
cases arc preferably isolates from iutcrfcrcrscc with the
asscsciiilccl load switclaing ci_rcuil.s that they activa°°:.

As mentioned. in iiaduslxial contmls. switches can be used

‘is c<>riirci actuation time and to cnsurc that the cpcrnrcfs
.- handi s) or ruhcr pzmfs) are out of the field of znoiiou

of eissoitiated rn.ac‘nincry. A common type of switch used in
this application is the palm button. The button is large
among}: so that the operator can rapidly fining his or her hand
into Contact will: Elie builon without having to loss that time
that would be takrzis in acquiring and lining up a finger with
a smaller switch. Elam force tonal: switches are also oasis‘-

able in shis 2appii.catiam as Repetitive Motion or (iunnilaiivc
Trauma: Disorders have basin 8. pmblcrg with op<-.rator’:s
utilizing palm buttons--ncspccially Xhosa palm iznrzous that
must. be acmatc-ii ngainsi 3 spring resistance. In area
cspacirivc {ouch swiiclacs have also bean employed US.
Fat. No. 5.’.Z33.23i is an example cf such an impicrncntatiosa.
Due to line proximiiy c-E’ machisa-cry will‘: liic pulcnrial, to
cause injury, false aciuarions are 3. pnxriciiim lialsility in sncli
applications. Capacitive much suiischcs thal exhibit Vil§.D.Cl.”~
ability to raoialcd elccu‘o:nagu-etic K2i)iS>E‘: or $133! opcralc. 011°
operator prcxxiunly have the potential to acmatc when the
opcraiofs hnzid(s) is not at llzc desired location on the palm
bunsmijs). In general. Ellis is adiiacsscci by the use oi’ reclam-
clnncics. in US. Pat. No. 5.233.231. a separate detector is
used its .mc;:sam: RF noise and disable the system to a safe
aunt: if excessive RF noise is prcscaxt. mixer systems such as
Uirm'l‘oucEi vcndcd by Pinnacle Syslcms. inc. use rcduuclamt
scusing ruclhodclogies. Iii Ultnfioucii. both optical and
capssciiivc scnsors used and zsctuaiicn occurs only when
bolls scusor types cictccl tlic o;:cruc»:‘:~: lmncl at the citstsire-ii
location. Tlicsc iinplemcniations have a numlier of clisad.»
vauingcs. in Elie case of the RF noise dcicction system. the
system. is unusaablc in this presence of RF mists. Tllis f:>m*:s
the user to cmgalcijg a backup mcciisnical switch system or
aarcept the loss of fismrtiim when RF misc is present. The
second systerrs is less reliable and more expensive bcczuisc
it icquircs two sensor systcms to accomplish inc same task
i..::.. dctcct the operator. Such sysztcm ;ru.-sy also suffer from

' prolzicms inherent in any optical sysscm. namciy. susccpti—
biliiy to blockages in the opiical pearl’: and the need to achieve
and maintain specific optical aiigzmi-ants. Afnr'.‘.hc1‘pi'o-TL-lcm
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is that this system considerabiy consflrcaiiis the angle and
direction of motion that the opcraim must use in activazing
the switch.

Currently. there are several zero farce paaim ixuttosis in the
siiarket. Tiiese proiiuets utiiizc optical sandfer capacitive
ccaup-ling I0 activate :1 annually cioseii (NC; <3: nermaiiy
Upeii (NO; ieiay. an-Li iiiereby swiichiiig 110 V AC. 220 V
AC. 01‘ 24 V DC to mes-zhiixe ctmtmlleis. The Ui.‘it.aT:)L:cii by
Pinsiacic Systems Inc, uses two sensors (irifmrcd &
capaciiive) With: isoiated. circuizs to activate xi relay when 3
miichine 4: crates" inserts his hem-1 into a U~Sh€i§3ii<i sensor
a:*t=_:ati:3n timizei. The company ciiims that by pemiiiting the
machine operatsyr ts: 2aet.i'v'ate the machine will: I10 force or
pressure and wit}: the ~opes'ata)r’s hand and wrist in Lhc
ergoszcmic fl(:£llI3ii position {i.e. 0° wiisa joint mg}: and
190% hand power positions as shown in }‘-“i '5. 1.94). hand.
wrist. and arm stresses are iiiii".-imized and caimriézutiiig
elements to Carpai Tunnel Syndrome are negated. After 2:
machine cycle is initiatei the oy_:.<:mtoi' must maintain an
iaiiziai posture umtii the cycie is compleicci. A Igmicai cycle "
time lasts ‘:l})jpii'0Xi1i3BL(:i.}' (me to two secomis and is repeated
about 3{){}0 limes ciaiiy. This acids up to about «me hour to
one hour and a haif per day while the operator is its the
posture. While this mmiuie reductes siress wiist and hand.
it S§1'3ii3S the isiuscics in the foreai'm. Aiso, bccau Se of iimitesi
space perrnitted f-or tiie -ogseizziox 10 inset’: his izsiiiii. it stresses

npcramr mensaiiy and reduces productivity by causing
fatigue. Furthemiore. the izifzréure-xi emitters and <ic.iect<:rs reiy
on :4 cican path beiwecn the transmitter and receiver am will
not (3p€I.‘2Ei€ properly if contaminants block the beam of iigiit.

SUMfMARY OF THE E‘I‘v’EN'§'iON

Tiii‘. present. invention ovcscemes the above pmblesus by
using the methoci of sensing had); cxipaciiance to gmumi in
conjunction wish redundant detection circuits. Additional
§mpi'm'emcrais are nlferesl in the censtmctioiz of the touch
Eemaisiai {palm bisttoia} iiself amzi in me regime of body
capacitance to gonad detection which minimizes; sensitivity
to slain oils: and stiles‘ COHXEBIEEEEIMAESL. The iiivesutioiz aim

ailszws the capcretm to utilize the system with or wiilmut
gloves which is 3: pmicuiar advanuage in me indusarial
seiiing.

The specific ttsaxch detection meihed (if the §>i‘ese:.iti12ven—
titm has simiimiiies to the defims of US. Pat. 4.75 8.735

and US. Fae. Non 5‘€}87.325. However. significant improve-
ments are Off-t3i'(££3 in the means of detemcn and in the

deveiupmeni of an overall system to empicey the touch
switches in a dense army and in an impsoveci zem ikwcc palm
button. The touch detsctisn circuit of the psrerseni invention
features operation at frequencies .3: or above 50 kHz and
preferzibiy at or above 306) KHZ to Ir=.im':i1ize the cifects of
surface coiitamixsaxitan from IE3iilLt2l‘i£ii.‘S such a skin -oiii; and

waier. it also oifers improvements in detection sensitivity
that allow ciose control ef the degree of piexirziiry (ideally
very close proximity) that is i'cquirs.-zai for &C£ilai.i'l)Ii and ic-
enabie €l]JpiE)j,’.Ei1t‘.‘X}.E of z: mtiitiplicifiy of smali sized touch
iezmisisals in a physically class way such as 3 kcybetwd. The
circuiiry of the present invention minimizes the force
required in human -:)pea'at—3r moriom and €i_imiil€li.6S awkwaxd
angles and oihei constraints required in those RIC-L‘iGEiS. The
outer smrfacc oi the touch switch ‘typicaliy cc-mists of 2:
ccntinucsus dieleeiric layer such as glass or poiycatbomate
with no mechanical ex eieezxicai feecbtiimugizs. The surface
mm be shaped to have no recesses that would trap or hoid
organic imicziai. As 33 resuii ii is easily cleaned and kegs!
clean and so is idea} far hygienic appiications such as
medical 0!‘ food processing ccguipznexit.

5

In a first ;3a‘ci'crre£i emhodimeni the cizcuit (3ii°ers: cnhanceai
detection sensitivity to aiiow reiiabie op-eratioai with small
(finger size} touch pads. Suscegsziixiiisy I0 vaiiatiosas in
supply vuitagc and noise axe minimized by use of a fioalirig
common azazi suppiy that foiiow the osciliamt signal to
ptswer the deiection circuii. The enhanced szensitiviiy siiluws
the use of 9. 2637 or iower ampiitude Oscillator signal appiicd
tn the touch iermizmi ami sletcctiori chnzruit This lower

voitasge (fins ccsmymcd is) me device of US. Peat No. 4.758.
735} 0i3'Vi€iE5S the need. for expensive UL listed liighei
voltage construction measures and testing to handie what
Wfl-Hid atherwise be large enough voibages is: cause 3:215}:-.E:y
concerns. A faiither advantage rgf the present invention is
seen in she mmmei in wiiich the much termiiial detection
circuit is interfaced to the much icrmiaaais and to extcmat

conizroi systems. A ziedicssted microprocessor referenced to
the floating supply and floating common of the dc:-action
circuit maybe used to cost effectively multiplex a iiumizxcr oi‘
much terminal detection circuits and mulsieiex the ass4>ci~
abed touch ienninai eiutpui signals -we-..r :1 two line opiicai bus
to a dedicated inicroprocessor referenced to :1 fixed supply
and gtoasnci. An additional advantage 0f the micmpmccssor
is an expanded aisiliay in detect fauits. Le. a paid that is
ioucixczi for an exaessivc amouzai of Lime thasi is; iflhf-WK: a

priori to be an smlikeiy mode cf operation or two or more
pads muchccl at the ssasm lime or in an improper oxaier.
Addiiicamliy. ihe miczmpmszesasor can be med to siistinguish
desired multipie gad touches in siiiiuliancous OE‘ sequent-rial
modes. i.e. two or more switches Ic-uched in a given order

I. \:s'itiiisa a given zsinmmt (if time. The .micropm<:essot can he
used to peifonri system diagnostics as weli. The micmpm~
cessor also zslimws the use of viszm indicators such as LEDS

or annuzzciators such as as hell or time generaior to confirm
the acmzitiosi cf 2: given much switch or switches. This is
paiiiculariy useful in cases where a sequence 03" acmatiens
is required befere an action occurs. The feedback so me
eperaiox previzied by a visuai or audio iaaiiiemtcar aciivatcti by
the azxiciepmcessor in sesgxmse to imemieiiiate touches in a
required sequence can minimize time lost andfor fimsimizien
on the pan of the operator iiue so failed acmaticsas from
pariiai Eouciaes -or wrung actuatizms from tuucisixxg the wrong
pati in a given required sequence 04 combination of touches.
The seemsd micmprocessar may be used to canmiunicate
with the user’s control system Adciizimiai features include a

A “sieep name” to minimize ;3-ewe: ccmsumpikm cibuing pexi-v
0:13 of mn-use at pewer brown outs. and redimdsmt mmmi
circaziis [0 facilitate “fail to safe” operation. Aisother
iisaprsavement is ufiereei in :1 means 1:: mcsve much of the cost
of the system into simplified custom imegmtcci. circuits ‘ma:
aiiaw ease of sciisitiviiy adjustrncnt and assembly.

in a second preferred embcstliment. an imgaroved pain:
button is featasreti. Through the use of a dieiectxic cover. ::
iargc metaiiic touch terminai can be used that ciiifereiitiaics
between the touch of a fingei G1” partial much and the fail
much if a palm. in Eiiis way line system avoids triggers
due in inadvertent finger touches or brushing; Contact with
me paim gxriar (yr after an intended misc-.h. Tree ssceonii
emlmdimem salsa) features reziuntizamt eosmci circuits in

faciiiiaie “fail to safe” operation.
To achieve these zmai (seiner advantages. anal in acmisiancre

with the pasrpuse crftize irsveiiiioze ans; embadied and :3:-scaibed
herein. the mpacifive respmisive ciectrcsnic switching circuit
comprises an osciilatcei‘ providing a peciedic outpul.‘ signal
having 2: iiequcsicy <31’ 50 kiiz or §Z}‘E‘l3i{C}.‘. an input Louch
terminal defming an area for an operator to provide an inpzat
by toixcii. and 2: detector circuit coupied to the oscillator for
receiving the peiicseiic euipu: sigami diam the e)sciii.aI<>r. and
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coupled to the input touch terminal. The detector circuit
being responsive to signals from the osciiiator and the
presence of an operator‘s; bosiy C‘ap3CiEAii'1£'€S to ground
coupled to the touch if:1'1‘.‘1iEiB.i when touched by an operator
to gmrvide 3 rsoritrol output signaiy Freferabiy. the oscillator
provides a periodic output signer! having a iresiucncy of 800
“'12 or greater.

Th-.356 and other featurers. objects. arid advantages of -‘Jae
inverstioii may be realized and obtained by means of the
isrstrurriamaiirios and combinations panicuiariy pointed out
in the written desecripiioii and ciaims irereof. as weii as by fire
apperiflexi drawings.

BREE? DESCRIFTRON OF THE DRAW»/ENG-S

FIG. 1 is an esiesrtrical schematic of a testing circuit mod
to measure the impedance of the human hotly:

FIG. 2 is an eicctricai sciiomatizz of a testing circuit urs-ad
to messzsure the impedance of water;

PEG“ 3 is an eiectricai sz:}ie.ma1.ic of an cquivaiosat circuit
riiodel for anaiyziizg 35 human body in Contact with gigsss
covered with waver;

FIG. 4 is a biotic diagram of a capacitive responsive
eieuittonic switchirsg circuit constructed in accordance with
a first embcediment of the present invention:

FIG. 5 is an eioctricai schematis: of a preferred voltage
regulator circuit for use in the capacitive re.-sporzsive ciao-»
tron;-'c switchirsg circuit shown in FIG. 4;

FIG. 6 is an eiectrical schematic of a preferred osciilator
circuit for use in the capacitive responsive eiectrorric swit/331- »
ing cixcuit shown in FIG. 4;

PEG. 7 is an eis=x:tIi.cai schematic: of a preferred floating
common generatoi‘ circuit for use in the capacitive respom
sive electronic switciiing circuit showti in F.i;G. 4;

FIG. 8 is an :-Iieciricai schematic of a preiizrred touch '
circuit for use in the capacitive responsive electronic switch-
ing circuit shown in EEC}. 4;

FIG. 9 is a tiara-2 dimeaazsi-:>:::a1 Ezssx graph iiiustrating
signal-tortoise ratio vs. body capacitance at ==i05" C.;

PEG. itt is :1 three dimensional bar gasp}: iiiustsating
signal-icnaoise ratio vs. body capacitance at T222“ (3.;

FIG-. 11 is a block diagram of a capacitive responsive
clectrcsraic switchiyig circuit ca-rastmetezi in accordano: with
a second emhoriimcni. of the present invention;

}V3E(}. I: is a block diagain of a cagzacitive responsive
ciectrorzic switching circuit constructed in aoeordanca with
3 ahird emboeiimem of the present invention;

FIG. 13 is an eieetricai schematic of as preferred voitage
regulator. osciiiaior. and touch circuits for use is me capaci~
rive responsive eiectroriirr switching circuit shows: in Fifi.‘g.

FEG. M is an e—i-::c13ri.c:i‘i s<rhe*:mati.c of prefctrr-so ctrivcr
circuits for use in the capacitive responsive electronic
swirciairig circuit shown in FIG. 32;

FIGS. l5;“i»(§ are top. S5436. afid. from views. rcspectiveiy.
of an example of a flat paim button consaxueted in accor--
dance with the prcsent invention;

FM}. 16 is a ssross-3::-rtiorzai View of an exarrapie of a
drama-shapozi palm button cmxmocied in accordance with
the present invention;

FKG. 1? is an eiectricai schematic of a. touch circuit of the

present irrverition impiemerited in a custom iiitegiateci cir-
suit;

FIG. 18 is an electricai schematic of an osciilasor having
a siceper rsirouii for use in the capacitive responsive eiec:-
txonic switching circuits of the preserrs invention;

8

MG. 393 is E! pictorial View of 3 aicvicc having two palm
buttons am an indicator light operated in accordarsce with
the present inwiition: and

FRGS. 2$A-C are pictorial views of another embodiment
of the device shows} in FIG. ii‘.

D;E'I‘A1LED DESCRIPHON OF THE
§‘REF§3RR}}ZE) EMB{)DIMEN}‘;‘5

As apparent from the above summary. the touch srircuit of
. pi'€S:’:ii€ irwerition operates at a higher frequency‘ them prior

touch sacarsiiig circuits. A niovo to high frequency operation;
{>56 to 800 kHz) is not a benign choice reiative to ihe flower
frequency (60 to £000 Hz) operation seer; in existing art such
as US. Fax. No. 4."iS8.'?35 and US. Pat. No. 5.087.825.

Higher irequoncies require gen::raUy' more costiy. iiigher
speed. pans. anti often zresuits in the aaided cost of special
design mcasures to eiectroriic omissioris and (he
introduction of high frequency noise on power supply lines.
The ,§)3‘€fCi“-enfle for using such higiiei'frcquer1cies is based on
3 study performed to determine: if high frequency operation
would aliow a touch of an operator and. cosiduction via
ss.3r€ac<: cciritamirizstioar films. such as moistairz. pr-aviriing a
concioctiw. path from a r:=:>n-rouciieti area to the touched
area. The stutiy aiso cietemiirred whether as high frequency
touch circuit could operate over a Sufficierstly wide tempera
ture range. an assortment of overiyéiig tiicieeirie iayer thi-ck~
messes and materials. and in tho presserioe of iikefly power
supply fioctuatioris. The foiiowirig calttulatiorrs and mea-
sssxemerzts are the rerults of this study. The results surmrsa
rile the investigation conducted to reduce crosstalk due to
condensation of water on the dielectric member {glass}. By
increasing the frequency of operation. the irnpedarrce of the
it-ody—gi.ass combirration its reduced as cornpareo to the
irnpedancc of watm botwozn the touch gratis.

The eqirivaient circuit. of body irnpodanoe was moasured
using the testing circuit ii} shown in FR}. 1. '1‘:-sting circuit
19 includes an oscillator Zib coupleei between ground plate
and a 108 ELQ series resistor 32 and in pamiioi with a 10 MS)
resistor %. a 20 pl? czapacitor 246. ME-Ii co-ntactsx: for eormeetiixg

’- to a hmnan body identified in the figure as an impedance
toad R5 iaaiviaig an impcsiaixce Z5 representing the body’s
impedance.

‘rm types of measurements were taken: one with the
gserszon under test staairliag on 3 fiarge groumi plane i.c..

-- itxmcrcte sietr; anti anoiiux while star:-ding on 3 subfloor, The
subfioor was used to simulate a =.ypica1 norttzerrx homo.
wood joists with piywood sheeting, Carpeting was used as
an added irraulatiori iayer. ‘Table 1 beiow shows the measured
body resistance and capacitance for five individuals.

TABLE 1

CONCRETE SLAB CONCREIE SLMS SUB?-1003, SUBBFLO-OR

As apparent from Table 1 above and the discussion to ioitowsa
a homo ixilpadance may be represented by the series
combination of 21 20-300 pF capacitor and £3 1 };:—-2 iii!
resistor.

The inipcdarice of wider. wiricti is mzririiy resistive. was
measur'e.'i using the testing circuit 36:9 shown in FIG. 2.
Testing circuit 36 iaciudes an oseiliator 46} coupled in series
with a 1 MS! resistor -52 and contacis across whissh water is
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appheasi to dcfinc an impedance load 35 having an inzpcdancc
Z». representing the impedance of warez‘. A true HMS *vs)l:.~agc
matter 45 is cosmcrsficd acmss the contacts of the imprssiancc
Eoad 35.

The ztsistamre: of tap water over 2: hi inch area and 3/32
inch deep. was measured to he ammzd 3. V’? kfl.

The foliewiaag calcuiaiéon is far rczsistzancc of win water
where c is the conductivity for min:

\ g

/} 1 "fr >
‘avhrzrc.

r.‘ = 128 x xcfim — cm)“

cu-x’=:c --

. ( 100-3:1: .02‘34rn
111 111

L 2 1,0 in

A=(:.L-3x{ ,
(hamfore,

R ;
325.12 X SCH‘ > = 98.43 1:11’!

Hcwcvcr. the thickmsss: cf 33 laysr cf waste; comicxtstni on thc
smfacc of glass is much less than ‘/32 inch and it’s resismnm
is highcx than that of tap water. For design pmposcs. a '
rcsistaurr: value. of 1 Mi) was used to sirmilai-:: watczr.

The: capacitance. of a péccc of gigs.-s measuring; %"x‘V:"><
3/3". is approx}.-nateiy 2 p39.

!C,::0.08842X}G"6 for vacuum

6.0<:K$,w<1()-
.-€20.25 in?

1,a').25 in

thcrc131' .

c,W=1ux<a.ux:3»e2><1o“‘x2.54x1e*‘=2.25 p1=

c,,,,,,s.>s>«m)3sm.x:<>*‘x2.54x1cr6::.35 pF

Tabie 2 haiow shows thc dielectric constami for :;cvex3.i
typcs of gass:

'I‘ABL}Z 2

TYRE OF GLASS

Coming 0010
Coming 0085
Cmuing 0120
Coming 8870

The equivaieni circuit 5%} of body mucking glass with
the presence of water is shcwtz in l"§'.G. 3. As shown. that
cquivakcm circuit 54} inciudess 3 polycssrhon (PCB) plate $5
having at least two pads 57 and 59 fonmd timrcoxz. 3 glass
platc 69 adjacent to PCB piaze 55. Waifi 65 on glasss phat: «hi!
spanning at least two much pad areas. and a body 79 in

E1. 1 so

19

corstact wiih the water 65 and giant; plaice 6% at one: touch pad
area. The hnpcdancc of giass plate 645 is approximated by
we 2 pi’? capacitors 52 and M connected to pads 57 and S9.
rcspectivciy. The water {ES is .~1pp1'<1-Jiimzsicd by a E Mg)
rcsistm‘ 68 C-i)nEit'i?t:3£§ beiwceh capsxcimrs 62 and M. The
body is r¢:p1'cscnie:d by a 2.045% pi?‘ capaciicr T2 coupficd as:
on: and to water resistor {:8 and glass piaic capassiior 62‘ and
by a K12 resistor ‘.74 coupled hcswccn thc other and -33°
capachor '72. and grow taxi”

Referring to RIG. 3. it can he rsccn that 22 human much
oppsxsiie pad 57 will cuupir: pad 57 tr; ground fiuough Eh»:
Cztpacitancs (2? glass h2 and {he series cmxtact with the
human body _'unpe,<12m«::c provided by the: 2{‘»~3OG pF capaci-
tance and the 1 k~2 kfl rcsistazzcc of as typical humxm bc-dy.

. This wih ha '5 the <-.fi'ect of pulling my vohage on the pad
towards ground, Pad 59 will be siiniiarly cficctcd. howev-:r
ifs coupling to grout:-zi wiii not only he ihrcsugh capacisancc
M. and the series mpacitance and rcsisiancc of the human
body. but will aim he through ihe ohmic resistance sf water
can she glass c<>vs:1‘he€vv'rc::::1 the prmzixnate Eoczstjcm of pmi 59
am} the z-uuchcai pad 57. Bcushsc the human capacitance is
cc-msiderabiy greater than the 2 p? capacitance of the giass.
the impcdamcc of the path to ground for pads 5'? and 59 will
he .'.i0mix3;3.i'x::d. by ihc giass mad watch‘ impca‘.-anccs. if she:
impcdancc 0f the w;3&::.s' gxssiia is s.EghEfi.c:a_::: ccsanparcd 10 that
of fhc glass. {hm the affect of a touch will be more
significant :13 pad 5? than at pad 59. TD overcame the cficct
of condensation or possible waicr the i C6 of
me glass is pmfcrsably mad:-. as small as is pmcticai com~
pares} to the in:>.p==,d.am':a of me water. This aiiows disc1imi~
naticn hctwech touched and adjacent pads. As the W313:
ELm;3c<is.n.ce is primariiy resistive and the glass hnpctéanm is
prirtiasréiy capacitive: she impedance of the glass will drop
with frcqhcncy.

FIG. 3A shcz-ws maximum and minimum glass, imped-
ance as as function cf frc-rquczacy. Tia»:-. magximum and mini-
mum glass irnpedaaccs shown were computed as fcilowsz

2_,’v:.-8.EE.’1'-‘«1>><E-I1"'*'(,"*".’(1';11xs7)

K '6svyién"

.s:,,,,,,,=1e
A1125 in?

L=\’).25 in

CM: ,,m,e(/t/.r. C,m,,=2.249 pl‘

Cw": Smqwm. C,,_,.,,=‘. 349 pl-‘

Zg:nin,w,,,,,€,=1/(2 7:C,,,,,jmquency)

ifgiraw-,,,,,,,,,.),=l.’{2 :I:L‘,.,,,_fm;uerx:y}

As can be seen. at 1 kHz. the capacitive impcdaazcc sf thc
giass is much greater than the sacminai E MS} of the water
bridge between the pads. As a resuii. at 1 EH1. Eh-crc wculd
be lime aiiifcrcaacc in she impccfiancc paihs to gxout:-11 cf the
tws; acijsaccnt pads when citiacr is maschcai. This would rcsuht
in the voisagc an boih pads. being puflcd towards gmumi hy
comparable amounts. iiorzvcrsciy. at EEK} kHz. the glass
isnpeciancc drops: to ap;J3'<3:siznatt:Ey ‘3. MG resuming; in the
ixngaiancc of the path 30 grmsmi fox pad 59 being twice: {hat
(‘of the tomhcd pad 57. For cases Marxist baxtkgrzxuazi axoissc
and ecszxpcrature drifis are cs>mpaxsaais*e§y ssmali. a EGO }.»:§~lz
oscillamr frequency wouhi ahow 2 sufiiciemiy iow dczcction
Ihrcshohi to he set to dificrsmiatc bctwcen thc signal
changes induces} at both pads by 2: human much xsppusitc a
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single pad. At 300 Mix. the .im;.=e:iancc of the glass drops to
20% M3 or lows; giving a ratio a greater than 5 to I
inxpmance difference between the paths to gmund of the
{ensued pad 57 and sdjzssseazi pans 59.113 fad. the ianpedance
rati-5 may exceed 10 to L. as ili1.£SEi'2.‘It‘t£i in the calculation
below. This ailnws the deteciion threshold for the iimschetl

pad to he: set well below that of an anjacsazt pad resulting in
a much lower incidence c-f lnadvenem actuation of mijaeent
tench pads to that of the 1.ous‘§‘1ed pad. ideally. that frequency
of operation would be kspt at the 80% lcllz of the preferrecl
embo-zilmeni or even higlmr. Haweves. as {scaled earlier.
higher fresguency operazi-3n forces me use at‘ more axpczasive
crsmgwnents and designs. Fer applicatlens where thermal
drift and elnastromc noise levels are low. operation at or near
10$‘! kllz may be possible‘ However. al ll) lxzliz and below.
the inspednncze :31? line glass baa:-Dmas much greater than than
of likely watts‘ bridges between gsads resnlilng in acljacens
pads being efiected as much by a touch as the muclae-L’: pad
itself. Alizhuugh the prefexred frequency is at or above EGG
liliz. and mere psefezably at or zsbovs 800 is
conceivable that fieqncncies as law as 59 kllz ccsuld. be used
provided the frequency creates a dilfesence in the isnpedanec
pains -:3faaai_iaar.‘e.n!.p-2:115 ma: is szflfieitnz enuugh to accurately
disfjngnlsla between an intendui touch and the much of an
adjacent pasi. Use cl‘ frequencies as low as 50 BIKE may also v
be possible aiepending upnu the type of glass or covering 0;
the tlsickness thereof used foil? §htf- touch pad. El-m,vs:ver. in
cases where there is ms: or an suafnce wntzunination. the

frsqnenssy of opexaléon can go well ‘belew 50 kHz.
Ultimately. the fireguency clsnsen will be 2: nra-deal? between
the likelihood of surface oontarnlnarion and else cuss. of gtsing
to higher frequencies to prevent cross talk due to such
contamination. The folicr-wing anssiysfis illustrates one
exarnple of how a frequency may be mlculzaled based on the
typfical pammeters used to csnsuuct a. touch switch and the “
typkal itnpedauce sf 2. cuntzzminant. such as rain watm‘. in
the analysis belrsw :3 10 to 1 ratin of ‘water :0 glass impedance
is sought

To eliminate ex-osrstalk due to conclensafion of water on the

glass. the impedance of bonny (Z5?) and glass {SE33} cc>rnblna3--
non must he raxucb. lower than impedance of wares (ZWL
Since me impedance :31’ glass is much higher than body
inzpeziance. 28 will ‘be: considered only. Tlaerefrsre.

am2;,s<a.'.:'.,.,: Eq. 3

where .

ct.“-.~z ps 2:.,:1 MQ

7.96 at 10”’. » 1 _>
*”%‘"=::r“'s'<*;'“ -“"7"”

Therefore.

_r>79s kHz

Having provided 3 basis for she use 01‘ higher frequencies.
the basic mnstmeiion of the elecsmnic switching circuit
constmcieei in asmsdance with .3 fl.E‘St embcx-dimes»: of she

press in Enventimz is new clescsitas-11 with s'efems:<ce :0 FIG. 4.
The czlecnrsmic switching circuit includes a voltage regnlalor
1% including input lines ms and 3192 for receiving a 7.14 V
AC line vc.-ltage and e: line W3 for gonnding the circuit.
Voltage regulator 19% converts iht‘. received AC wltage to a

12

BC V-slings and supplies a regulated 5 V DC pow-:3’ m an
uscillamr 26% via lines EM and {$5. ‘Voltage :'egulaw>:' also
supplies uscillssicx-z‘ EM} with 236 V DC §)0'W‘€1‘ via line Ellis.
The details of voltage regulator liill are élscasssed below

5 wish reference to FIG. 5.
Upon being powered by velzage regulate): 14199. oscillator

2% generates a square. wave with a llrequeney of 50 kHz.
and pa‘eferably gmter man 80% k§{I( and having an arnpli»
me of 26 V peaks The square weave generzzzed by oscillator
20% is suppliezl via line 2€§.'l. to a floating commun gem':i'atm'
369%. a touch pad. slsielei plan: 4641}. a touch circuit aim}. and
a sailor-9coaumllea' $99. Osclllaior 299 is described belnw
with reference‘ to PEG. 6.

Floating common generator 306 xeceiv-3:3; the 26.» V pea};
squats: wave from oscillat-0: Elli} anal outputs a regulated
fi(:-suing ecamsnon that is 5 volts below the square wave
output fioxn oscillator 2% and has the same phase and
frequency as the received sqnase wave. This flashing com-
mon output is supplied to touch circuit MK? and unaccou-
tmller 563% via line SM such that the output square wave
from oscillator 2% and floating common onspnt from floss-
ing common generator 3% provide pcswex to much‘: circuit
460 and lILi>‘:1'0COIllIOEl.€1‘ 5033. Deiails of floating common
genera:-or 3-ll-ii are discussed belcxw with xefssrence to FIG. 7.

Touch <:ircLsit 4439 senses capacitance from a mac}: pan
415%} via line aifii and outptais a signal to nslcmcouixolles 54)-El
vies line 433 upon fieiecling a capacitance is ground nfi tench
pad 45% that exceeds 2: thseshcfs-11 value. The details of tench
circuit 4% are dessxibed belnw with refcremzc :0 HS. 5.

Upon receiving an indicatlnn item much circuit ass that
" as sufiiciens eapnctisssnee as ground {tyjzically at least 20 pl?)

is present at much pad 41%. miszmczmttollex S663 nutpnls as
signal in an loasi~conn'nlllng znicroecuntxnller 6%’ via line SM.
which is prefcuatzly as two way optical coupling bus. lvllcn»
contmllezr 6% then responds in a predesexminetl manner to
control .3. load 7%. Having gcnemlly described the basic
construction 03’ she first nmbn41x‘L:nenE.ihe preferred detailed
cnnstrnetion of the depleted components will now he
described win‘: FIGS“ 5-8“ In cases where the m.aanhe:' of
lines to be swiicinszl is low. micmconirolicr 64% can be

replaced by snidiiicnal optical coupling lines. Tl}-B zanmher of
lines to be switched will dictate wnethes it is more cost

efifecsive so multiplex ever 3 Wm line optical Ems such as line
5931 and use a micxocouimllrss in damn.‘-.iiplex. or to use :3
sxmltiplicity of optical caupiing lines. Other consl:iesn?;i<)ns

. such as reliability and poxxacs eonsumpslon may alas affect
this choice, In this psefened emu-0d.i.n3ent. the use 01‘ a single
pair of optical colapling paths (line SM) and a micromsn
Emile: sun is shown tn cnlphnsize. the capability to swaitch
a large number of lines.

A prefenred. circuit far implementing a voltage regulates’
l€}€3 is slwwn in FIG’. 5. \-’»:>l‘1age s‘egnlat0a' 1% grcfembly
incluales an A{_‘Jl.l‘C couvszrtcss Mil for generating 29 V to
V unregulated 13$.‘ on line 119. ‘This unregulated DC power
is supplied in 3 5 V DC rsgulnsor 12% and is 3 26 V BC
regulator 13%. ACIEDC szonvurtszai 11% includes (lioness 112,
114. 11%. and 11$. which rectify the sugplied 24 VAC §'>crw:—:r
gxrnvideii on power lines nu and H32. The anode of the firs:

122'. is cc-ngied ts) p-ewe: line 1111 and so the cathode of
the secttmd di-ad): 114. 'l’Ese xratlzodc of the 31:65: dime 112 is

coupled to matpul. line 11.9‘ The anemic of the seconsi siiosle
114 is couggleci is ground via line W3 sncl so the anode of the
foufila diode H3. The anode of the mm: diode $16 is coupled
to ll]-.“. catlzodxs of Ike f<n11':l1 diode 118 and to power line 192.
The cntthode of she third (limit: 115 is: cnupl-mi to line. 115? and
to the cnmncle cf the first diode 13.2. The anode 01° me fourtlx

118 is coupled to gound via line 193. Died:-.s 112“ 114:
116‘, anti 3i§ are psefcrably dlacies having pain no. lN’4()O2
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asvaiisabie from i..l'.‘z‘EC:N. AC/'I)C' corwertor 119 also prefer-
ably includes a capacitor M5 for Eiitering the rocaified output
of the diodes. Capacitor 115 is preferahiy a {mi} pi? cspa:-i»
tor coupled between otaipur line 119 arid ground via line 103.

The 5 V reguiettor 329 pmfcrabiy includes 3 5G() (2 rasisior 5
E22‘. so-{spied between has 319 and S V output line 394. arid.
a zeher diode 134. as fins: capacitor lfiti. and second capacitor
123 all cormeczted and parallel between ompur power lines
MM and ‘i.i}5.. Preferably. zcsicr diode 1114 is a 5.1 V zener
diode having part no. E_N4733A aawiiiahle from LETEON.
firs: uapacitor 12%: has at capacitance of M) _u§7. and scscomi
capacitor 128 has a capacitance of 0.1 §rF.

The 26 ‘V regujettor 136 preferably includes a arztnsistor
134 hosting «ii coiiector corms-::ie<;i to Line 119 via a firs:
resistor 132. 5 base connected to fine IE9 via a sezsond

resistor 336. and an emitter coupied to the xeguiaated 26 V
ouipui power line 1%. The 26 V reguiator 139 also prs:fer-
ably inciudes a ::apa.citor 137 and zone: diode 138 cortnecitteai
in paaraiiei between the base of transistor 134 and ground Line
1333. Preferably. iirst resistor 13211: sa 2% Q. 05 W resistor.
second resistor 136 is a 1 359;. 005 W resistor. capacitcr: 13’?
is: 4'3 {$1.1 gr? cssgaoiioa‘. and zones’ diode 138 is a 27 V. 0.5 W
diode having part no, 3.iN52S-21B avaiiabie from LWEON. Ii
wiil be apparent in those ski}:-lozi in the art. that various
conzaponemt; of voirsage reguiator 195} may be added or '.
exciudtsd depending upon the source of power avzsilaifii: to
power the osciiiator 2-ENE. For exampla. if she svaihahie power
is a £10 V AC (20 ii; mmm.erz::iai power iinc. a transforsmnr
may be aaiided to coravexr the 11:? V AC power to 24 V AC.
Altematively. if a DC battery is used. the AC4’.D{? convene): .
arnong othczr components may be eiirhinaze .

A preferred exzrmpie of an 806‘ KHZ 05-ciliator is shown in
Fifi. 8'2. Oscillator zoo preferably includes; a square wave
generator 21%. which is powered by 5 V regulator 12:? via
lines 1634 and 3135. for generating a 5 ‘V peak square wave :
Brewing the desired iireqursncy and a bufier circuit 33%
powered by '26 V regulator 13% via line 1% for buffering the
output of square wave generator 21% and boosting its pcak
{roan S V to 26 V while maintaining the preferred frequency.
Square wave» gcsaserzzt-or 2363 is preferably air astabie muitim
v.iima=.o1‘ cc-rastmcted with at fleas‘: two ssfliaiiy xrrxnhected
inverter gates 212 and 33.4. and optionally‘ a: third serially
connected irzvoxtor gate 216. Inverts-.r gates 212. 214 and 216
are garoferzaialy providcai in in single: integrated circuit desig-
nated as part 741-§C{.l4 avaiiabie from Naziosaa}. S-emis:ondr3c« n
tor. The output of the first inverter gzsie 2:215 coupled to iris
input via i':‘:sist0rs: 22:8 and 222 and is coupled to the output
of the second invcrmr gate 21:-1 via a capacitor 224. The
input of the second inverter gate 214 is directly s:om1cc:tedto
the output of the first invezrtor gate 212 and the output of the
second .inver1.o: gate 214 is ciirociiy oc:m1eciccii:oi:heihpt3t of
the optional third ihverror gate 316. To provida an 30% EB:
output. resistor 232% preferahiy has a 13.0 Ki‘: value. resistor
222 preferahiy has a 1.73. 1:52 vaiue. and capacitor 324 is
prtticxeaiaiy 3. 220 9? capacitor.

The 5 V peak square wava generated by srguaio wave
generator 21¢} is suppiied from either the ou1puroi’inver1:or
gate 214 or the ouarput of oprionai inverter gate Zlé to the
base of a rim tramsisttar 238 via a first resistor 232 connected
and gmraiiei as capacitor 2§d.'1”h<: base of first transistor 238

connected to the 26 V regulated DC power line 1% via 2.
second resistor 3.36. The coilecror of first transistor 23% is
corinectcd to 26 V power line 396 via 3 third resistor‘ 24!? and
to the base of a second h'a11sisto_r 244. The eernitter of first

transistor 233 is coupled in ground and in ifs own coilecmr
and the base‘: of second trahsismr M4 via él fourth resistor
242. coiicctor of the second Irahzsistor 24-5 is aronmtrtecl
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directly to 26 V power line 1% and the emitter of second
transistor W is asonneciezd to ground via Ii fifih resistor 2-46,
Second irahsistor Md provides the 126 ‘w’ pea}: square wave
on output Line 26)}. which is connected to it's emitter. In
operaeaion. the square wave signai applied to the base of
transistor 238 causes the coilecror of i:rsxis.istor 233 to swirrg
between near to the DC suppiy Wit voirzagr-: and me
c:oii:r:r:m-pemitter saturation voltage. (lag:-u‘it0:' 23-rd is pro-
vided to improve the turning 01? of t.r2m:sisio.r 233. Transistor

’ 244 azioxig with resistors 382 arid R6 are used. to buffer the
square wave signal generated by trasrisistor 338. In 2: pre-
ferrcri emhorfimcm. the mines of am resistors and capacitor‘
are sts foliows: first resistor 23?; is 5.1 kg. asaapacéior S534 is
0.0047 pf’. second resistor 23% is 1 M9. Third resistor 24% is
1.6 KS2. fourth resistor 24;: is 100 £11. and fifth _r£3s§s§(3r 246
is 4.7 kfl. §’r-sf-stably. transistorrs 238 and 244 are those
identified as part no. 2'.'i‘X6fl0 available from 2E'l‘E}§;. Lu this
configurations the oscillator zoo S(?Llr&‘£§ 80 mA to the
floating common generator 390 such that together they
suppiy a floating S V DC to power touch circuitis) 4%.
missromntroiier S439. and Sciuniti triggered gates 42% (FIG.
3). As win be apparent to those: skilled in the art. the values
of the resistors and capacitors; utilized in osciiiator 2693 may
be varied from those disclosed above to provi-;ie for diiforeoi
osciiizsror output frorguchcics. As discus sssed above. however.
oscillator 2% is preferably c»:msts'uc:ed so as to output a
square wave: having a iiequency of 50 BB2 or greaicr. arid
more presi’exab1§i. of 803'} kHz or gxeatcr. Ira some cases it may
be IECCCS sary to use iower gain bandwidtiz product transistors
or hlmariori so achieve a soft:-zr roibofi of the square cdgcs to
reduce high frequency noise omissions. ‘When this is done
the amplitude of the oscillator voltage can be increases} so
compensate.

The preferred construction of floating ground generator
39529 is shown irr FIG. 7 iriciusies a zone: diodr: 31$ iiawirxg :3
catixode connected to the oscillator output on Kim: 2!}: and an
anode connected to floating ground output Kim 39} mid. to
ggcmend via resistor 316 and diode 318" Floating ground
generator 3€Bih also preferably inciusies a first capacitor 312
and 2t secured capacitor 314 connoctod in parsfiai with zener
died: 33%. in the pr'efr:zreai cmfoodémem. zener diode 31%? is
a 5.1 V ZC£h>.".‘.i' diode identified by part rm. 1N4'?33A available
from ezzipocitor 312 is a 47 ii?‘ ianiaiurh capacitor.
capacitor 314 is a 091 iii: capacitor‘. resistor 316 is 3 270 S)
resistor. sud diode 313 is a diode. idcmiéied as part no.
ENW-‘$3 avaiiizxsble from LXTEQN.

Touoh «circuit $139, as shown in F163. 8. prefcmbiy indasders
a transistor 41% havizig a base wxmeetezl to touch pad 45:13
viarosisror 413 and Line 451. an emitter coupled to osciliator
mrtgmt line 2931, and a collects: coupled to floating ground
H36 361 via a poise swatches‘ circuit 4i’!. which imrluties a
resistor 43:5 and as sszapacitor 433 connected in paamiiei. To
minimize susceptibiiity to noise. the physicai icrzgih of the
path he:twcet2 the touch parmiifi and the base of the train sistor
41%. must he held to it minimum Additionaiiy. RC filters can
be piaoed in iine 46.5} rseswean the output of the touch circui:
490 and the input of she l'Ki§C1'GCCI-!i§Ii)l§E‘)3' 5% to give midi»
rionai i{~1M§fR‘f-“E izmazimiry. Addiiioriaiiy. tho higirer the
frequency. the higher the gain I331:-dwixith product that is
required in transistor 41%. The gain bandwidth product mass!
be suficieht so guarantee 31122: the oscillator turns on duriag
oscillator High pulses. A further trade-off is to use higher
gain bandwidfii ptodt5mtr9ai,k;wEowo1‘ oscillator voites.gcs or
higher osciiiaror voimges to 3.1} aiiow as lower gain osmi-
width pro-duo: transistor to be used. The combination of
oscilistor volissgt-., fitequency and transistor gain bandwidth
product that is used wiii neoessariiy vary with the C051‘.
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and reliability requirements of a given application.
The present com mention was chosen to the osctiilaror
voiiage down and allow operaaiicsn at kHz to minimize:
cross ralic At higher frequencies :3. higher gain ltsandwirlili
{?E'(f-(EUCE transisior would be required in but}: the Gsciilatrzr‘
3663 and detection 4% circuits, Tonal: circuit sétlél also

preferably iaclucles resistor 4l2 and 3: iiimls-: 414 iiaving an
ariorlc connected tn the base. of l:r;msist0i' 416 illlii to resistor
413. and a catholic C6l}l'1<’:S.‘K€\‘l so she emitter <31’ tramsismr 41%
and to :3 resistor 43.2 corinecte-Li in parallel with diode 414 2‘
between the base an-il emitter oi’ mmsisiicrr 41%. The pulse
stretcher’ circuit 433.‘? is identified as said: taeisisuse the s-::risi~

tivity of the tnuclz circuii may be iiscreasezl 0: decreased by
Varying the xesistaraw oi’resisto:' 41$. The base of transistor
41-3 is commuted via resistor 413 to line 45! connected to

touch par: 45%.
Aridiria-rrasliy. touch circuit eel-llil may include at least one

Schmitt triggered gate 632% powcrecl by the voltage diifer»
ence existing l}<3E'W<§{':li oscillator line 2191 and Ziiiil. anal
having an input; temxinal coupled ta Elie collector of imnsis--
tor 43% and an otatput ccmpled to rrxicrrzconirrsller 5% via
output line: 4%. Saclmzitt triggered irrvezmr gate 426} is
optimiaily prowdccl £0 iznpmve the rise lime of the teach
switch in.-tput and in buffer the output. Preferably. txzmsistzxr
M9 is part no, BC8S$CL available from la/£<s£or4>1zs. resismr .
412 is s l2 M52 rasismr. diode $3.4 is part :10. lN9l=$B
available: from Diodes. inc. r<:sistoi' 418 is a 470 kl’) resistor.

capacitor 43% is a 0.001 ill’ capacit-Ix. aim resistor 4&3 is 310 id? resistor.

As sialetl ailaove. the operstofs body includes a capaci-
asnce to gmuml. which may range in a typical person from
betsveen 20 la 300 pl”. The base lennlnssl tsf transistor all-ll} is
-wupletl to it‘s emitter by rcsissmzr «M2 such that unless
capacilanoe is present by the user‘ teaching the tench paid
53%. txasnsistcir silil will not be t‘91'wsi'rl lsiaseri and will not

output signal at the callemor termirifl -of trzansistm: -t‘-Elli mid
acmss pulse stretcher circuii 417 will be zero volts. When.
however. .3 person touches the touch pad sifitt. that pexsmfs
hotly capartiimace in ground couples {he base of transistor
4143 to ground 193 tlimugli sesisim $13. thereby frxrwszxci
biaasiszg rraaxsisios 418} into conduction. This charges (spani-
tor 41% providing a positive DC voltage will: respect to the
line 3&1 asacl causes the autput oi’ the Schmitt trigger 42% to
go law. Diode M4 is cosipleti across the base to emitter
éustcticsri of transistor 41% to clamp the base emitter reverse:
bias voltage to «17 V and also reduce the forward rescovery
and turn-ori time.

'l‘0ucli pad 453 includes a sulsstmte (in which a plurality
of electrically candmztive please meml:-ms are zncaimtcrl on
one surface thereof. The suhslnale is an irrsulamr and me _
plates are spaced apart in c2a'e:lee' to irtsrilatc the plates from
one another and from ground. A15-3. positiomsrl on the
substrate is a guard band. generally shown as 469. Giaiarcl
barisi am} is 3 grid ofcor:d1act,or segments extending between
adjacent pairs of plate members. All conductor segments are
physically interconnecteii to delimit it plurality of spaces with
one plate member peosilionerl centrally within each space.
Casmponeiits 0f Elie tench citciiii may be positioned (in the
site of substrate opposite-: plate members and guard band
Mil.

A planax cliclelttric anember is :spac:ed from the sulxrslrrsrc “ ’
facing plate members. The dielectric member is maids from
in noaygvorous insulating such as §>Dlys:;3.1‘boraatc or

A plurality of electrically eomlraiztlve spring c:m:ii3cts
rare szmdwichetl between the inner surface 03° the dielectric
member and the s.ut3stra1e.An indi-sis layer may be adhered
to the inner surface of the dielectric member to pro-vials: arr
inéication of the function of each iirpui portimn.
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As mentioned above. interface between the dielectric

member axrii as cenductive plate is 3 lneusllirs spring cmitzzzrt
tlsai is zitraclirs-Ll tn Elie ‘sack of the dielectric member. The

spring contacts oifer zidvantsges at high temperature
(:xl.l'63l1l(:S. However. for szsifirrientiy narmw tezriperamre
ranges. crmriucaivr-2 ptalymer foam pads cut to the size of the
touch pails are preferably used so fill the gap between
contiustive pail ami die crlric layer. 'l"lic function of the
spring contacts or conductive imam pads is to eliminate ti".-at
capacitive ::c)iitr,EbuLi.ori of tile air filled gap between the
corrriuzrtive pads and tire mreriyiiig dielectric layer.

A problem with capacity responsive iteyboards; is the
tendency of switches Llléli are closely })(.-E«'lLi.(3l3€3d in a key»
homrrl system to inadvertently become actuami even though
Elie user is iouching an acliacerir switch. Furtliermore. §i1lS
problem is greatly aggravated by the gsresenoes of coratami»
sailors can the outer surface of dielectric mam .-3:. Co-r1tarni-
naitiori such as skin oil or mnisture causes artistic keyboard
czperaiimi and multiple switches will mm an ever: aliougla
(me switch is touched. By operating at as high frequers-::y such
as ml} ldilz or 863 the imptxiaraci: of the series
combiraaxion oi’ beily and glass capaeitaiice are iewsreri as
coziipared lo the lrripeclzslxce of contamisisiimi present an the
glass iherehy reducing crosstalk.

lf glass thickness is Eii'£1:illi~.“3i'I§1$3l‘.l 3/ic. incl). the much circuit
laecomes more sensitive in body cagacitance. There are two
ways ta adjust the smsitivity so that CrE3é5;‘£i&3il€ does nut
scam: remove died: 41% aacfiicit reduce the resisizmce of

resistor 416. laicrasasing the resistance of resistor 416 would
allnw usage (sf thicker glass. liowcver. this resissance prel-
embly shaulei mt. go above ‘2’5‘C lift. 'l‘liis is because of
maximum low input voltage of 0.8 V arid iripui leakage
current (if 1 ms at the Scirmirt Hlgger gate -52%.

The oscillate! circuit-“y shown in EEG. «I3 is Very stable over
the tempcrsime {Emgc m‘ --430° C. so 105“ C.Tl1<‘: otsrpur of

E . . {he touch switch circuitry drops at a rate (if approximzsrely -‘$0
conduct when touch pad. 45% is net miiclaeri. the ‘ mVf°C. when temperature falls below Q” C. if agplicrrtion

requires: tsperation at low rernpeiatures (-40° C). the fol-
lowing three mcitlmds may be usesl to irzszrease the output of
the switch: increase the osr:il1ator‘2; regulated supply
veitage. increase the I'l‘3§i..‘Sl3l§$£f 03“ resisror élfi. and use a
liigirer gain traaasismr 410. All of these sneilxods would
increase sensitivity at high tcmpemtmes. Arzother way to
cormzrt pmlxlem ta use a tliermistor to vary the
regulated stzpply mirage as .3 furaclimx {sf terriperature.

Siam the input pa-we->1‘ is regulated slows: to 2:6 V DC.
-' viirlatiun of power (24 V AC:3:1(}% «Jr 29 V DC to 35 ‘V l)(_‘.)

docs mm slfect circuit opemtioss. Table 3 beltaw slwws the
measured. oaitgsut voltge oi‘ the switch for various supply
voltages,

TABL I

SW1'i'Ci{ OU'l'E‘U'E'

PSRR4} mVN (IE3

in order to rietitrminc the effect of heady capacitance rm
.. circuit operation. the circuit of KG. 3 was used ts: simulate

giass. water resistance. and body capacitance. Ti“.-3 following
two conditions were simulated and tested:
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1---The rzxaximum had}; capacitancc lhat does not cause-.
cmsswaik when:

'§‘ean;.we1'a:uIé::li)5° C‘.
Supply Vo§t.a.ga=3-6VDC
Giass CapacE!anrc:l2 pl’?
Watex Rzssistanca-»33O R to 1 M51

2-. he minimum capacitmcr: to turn an a switch when:
'§‘eanpe1'a:uré:=(.3“' C.
Supply \"oE1:>.g::=2£3\’ DC
Glass Cap;n.ci§.anc>—2 pf‘

3--Operation at room temperature.
Table 4 bel-3w shows me signal and :l}0i.S€ vnit.-ages at the

switch maiput for rijiferetxi vesiucs of hotly caspacisaancc and
contamination resistance.

"i‘;\.£81.E 4

::ms”rAM.
INALEIGN

1112- EiOIsY{1A.¥*AE1I1“ANCtE£

S§S'[Al-RICE

ouncmwuxi §-«“i~r"‘b”‘- <<<4<<»
S:5.1‘v' S: 5,! ‘v’

10 mV N: 1-'3 {RV (:
in
N = .Nm's<: {N0 ’I'(3UCI{':
suppljv vcltage E16 VITC
tenlperzmmrc : 105“ C.

With ccmiassxiseaiicm :e:s;§s;:e~;nce <33’ 1 M53 or more. the
czixrcuit is insensitive. in bacly cagxacifancc variations and has
a niinizmnn signa1vm—m.\ise ratio of ~34 siB. ‘Wish me)
contmnination. signal~to~noisc ratio is appmximaicly -54
dB. The graph in FIG. $3? shews the signal-~m-«misc static:
versus body capacitance. for dfiferent vanes of CDIiiéi.¥I$.ill3~
(ism resisftsaascc at 135° C. “[1536 minimum body capacitance to
mm 031 ii switch is 20 pf.

At 1'oom£c>:n;3c>::3tus'c, L*;:‘osst:alk dersreases Essxausc of gain
drop of transistor 415). Table 5 balow shaws that at room
temgwsrzmrcc. the circuit rc_§=‘:ct.5 250 iii} of contamiination.
intiapendem 03'' body capacitance. Bstkrw 250 ml, body
capacifiaucc will affect crosstalk

TABLE 5

CC=N“£‘AM-
INATEDN

5232. mm’ caxwcmmcn _

STESIANCE 523:) pF
2300 kfl.

250 M}.

330 3:12

livlfz Qg.:z9§.J:§;._Lh:..§.N._H,_._,,,...,,,... 4<<d4<¢<
Wain‘)

N Noisc (NO TOIJCH3
suppiy vcliags: 35 VDC
zcmpszramre. = 25° C.

The graph of FIG. 1&5 shows the sncasurcd signafi»-ta}-saoissa
ratio vcrsus body cztpacitancc. for dificrcnt confiamination
resistance vaiues 2:: room acmperature.
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The pa.r’LiCul.ar advantages of the preccding circuit over
that of existing touch detection circuits such as ma! ms-
cinscd in ‘£18. Pai. Na:-. 4.758.735. art: the use of diode: 414

( scficctcd for high sp+:-mi) £0 mitsimizc {om-‘zzrd rem-vasry time
fétihfil‘ than mereiy provide reverse paiarity pmtectior: (as
with the sE~1>wcs' type of diode used in the exérsting cia‘cu§1's)
and the omissimz sf 3 caguaciizx‘ ccxuplrzd £iC3'(3.‘§S£ the base 10
cm.it?<:r junction of the detection mmsistor 41% to make the
circtait moss 5-eazsitwe and operable with 3 Ecwazy oscillator
antapiiaucie: and higher osciiiamr Ekequency. These features
aiong with zsppropri.-':9r: choiccs in component vaiues melkc
possfzbie operation at significantly higher frcqur-sncics (>50 in
830 Ema): man are seen in €:~'.i.sting an ('50 is: 1060 AK
frequencies at or near 8-00 the 20-300 pF cf rapaci
lance to greumi Qfiereei by the human bmiy presents .1
considerably lower impedance than thc primarily resistive
imgazssiance of skin oil or wat-tr fiims that may appear an the
(iiciectric layer ovarlying ms comiuceive much pads. This
allows the max voltage cf a pad that is touched to come
«:2-1ms:.icit:mb1y chose: to gmumi ihan acijaofirsi pads which wiii
havs .3 voitage drop across any contammatmg film: iaycr that
is pmvidisxg a conductive pm}: to the area that is sauchssi.
The cnhazsced serzmiviiy 0§i‘e:s’<::i by tbs: omission sf any
cagzacitoz bctwszsm the-. base: and emitter of the detection
s.tansist<s:' 631$}. 33.!-znws this thmsséxoid of data:-;c1i::31 to he sat

much closer to ground than would be the case otherwise.
This aiiarws siiscriminatism between Sac pad that is touchami
and acijaccsaz pads that might be: ptzliad towards gmumi Via
ihc conductive path to the much formed by 3 comaminaxing

. film. This high firoqucss-Cy regimr: of ogacrafisaz §)fiS:‘.i'S as
::e>11si<§s:raE3ie aclvnntzaga reimrive In the :xi.sting art in Isms sf
isnmunity to sarfacc commninazsts such as skin as] am’:
moisture.

A msfltiplc tench pad circuit CO!!5L1‘?J(‘!it‘:£§ in acmrdzancc
wirh the second embodiment is shown in EEG. 11. In the

sccend s.-zmbaxiimem of MG. 11. comgacxazents similar :0 ihcase
in the fim: embodiment in FIG. Q are designated with the
same :'cfe.rz:a1ccs nusncrztis and will aim be discussed in iirttaii.

The mufligpie much pad circxsit is .3 variation of the fixsi
smbodimem in that it includes an array of touch circuits
dssigzsatw as 9%; threugh 9%,”. which. as 3&2-own, incfiuds
both the touciz circuit 4% shown in I<‘I{3>S. 4 and § and the

input tmxczh tarminai pad 453. (FIG. 4,). Microconuoiiar 568)
seiccss each row of the touch circuits 5’§‘3§®,, to SP€35=£},,,,, by

' providing €31: sigma: from osciliator 2% :0 sciectcd. rows of
Icmch cite-ms. In this smmmzr. micxxxmntrxyilcr 564} cm}

sequentéaiiy aaolivsaic: the tmch circxait rows and associate: the
reccivm‘! inputs {team the caiumsas of the an-gay with the
acsivas-ed much c§n‘cuit(5}. To keep the: path length 451
hem/sen the touch pad 4S!) and the base. to the dctcction
8::-ansistor am to a miazimum. the -detection circuits 99%} art

physicaliy §-ucatr.-36.1 ciirecfly bessecath the touch gaaaai-5. To sin}-
plify assembiy. a ficxiblc circuit board such as vcndcd by
S-i':c£<iahL inc. 01' Circuit Etching '§‘m':hnics. line. can be used
for this purpssc. Ideafily. Sac prmtcd szimuit be fixed
directly against the ezurface (typically gfissss; bearing the
conducliv.-: touch gaads to rtiiminaam. air gaps and ms need for
conductive ifoaan pads anti spxisig czxntacts which ‘ware uscd
in ft}; asir gasps.

Fog‘ {his sccend embodiment. the osciliator 260 of 311-2 firs:

embodiment may be sligixtiy mo-tiificd {mm mat shown in
FIG. 6- ts: inciuafie a sransissior (not shown) coupicd between
the osciilator output am gxound with it's base conmwtcd to
anicm-controller 6943 such that micmwntroil-er W-£9 may
selectively disable the output Bf oscillator 29%).

The usa of a high :fi'equc:1c:y in saccordancc W591 3112:
present invention provides -Iiéstinci advantages fox circuits
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such as the niuitipie touch pad circuit cf the pressem inven-
tion due to the marmer in which crosstalk is substamiaijy
rcdumeui without requiring any phyaicsxi strumrre to rscxiate
the touch te1'mi11a§s. Further. the reducticn in txesstztik

aifordcd by the present irrvcrrtion. allows the touch terrrfirsals
in 111:: array to be rrr-or: dosciy spaced together.

A third embodiment of the j)rr:3E£*.i31' invention. ‘*5/’§}iL‘§3
pmvidcs: aou-ch circuit rrtdusrsiancy. is descrihcét iyeiew with
r'eiere11cc to FIGS, i2~M. As shown in F_Et’_}. 12° the swi1<:tr--

mg circuit saccurriing tn the third rsrretaudirncnt inciudrs a
voltage regulator 11% for rcguiatirrg power sarppiicct by 24
V DC powcr lines rm: and ltttl with gounxsl contraction
11%. for suppfiying the regulatud gzowcr to as: Gsciiiatoz‘ 12%
via lines 31% and RN7.

Osciiiator 1295} suppiics a rrorxtiraumas and periodic signal
to touch circuits ram; and 14%» via line 1391. Preferably.
the frctquency 0f the cscifilatur utaipui signal is at least 10:1)
K32. and more prcferabty. at {east SOC? kHz. The we touch
cirrtiiits Mtléa and E41}§§b arr: identical in construction anti

both .-receive the output of touch terminal 145% via line 1651.
A itsztaitrs-;i ticscriptia-n <31‘ the preferred vc-Rage reguiator
circuit 11%. oscillator ELEM. and much circuits tttfifiiba ami

Méfifib is. pmvicirzd below txlitil rcfrruncc to FIG. 33 foilmvitrg
the clestzrriptitssr of the .rcm:airai:ug portion Gftiac ttt'Lrs:i r:mE>0d.i~
meat.

The output of tits first. tench circuit '§4€b€Ba is supp-Eicd It}
3 firs: driver cirssuir 15% via E-fifila whiir. the output of
the SECOHQ touch -‘cirrcuit i4€b€J.§- is Silppiifiti to a ascend driver
circuit 1.6343 via time mm E2. The two driver circuits 15% and

16% are provided ta drive first and accord serially c<>rt~
nested switching trarrsisturs Wit!) and 1719. The switching
transistors i‘i§§~fl and 17M must bath be mnducting ts: supply
power to a rainy switch E84333. Thus. if one 01‘ march circuits
iiéttéba and lfittfib dues not -zieteect 3 much sf much tarmin-at

145%, me of switchirrg transistors 137% and 1716? will not
conduct and powcrwiil not bc suppiictt to relay switch mm
The prcfcrrcct corzsiructiosr of drivcr circuits E594} and 1695}
and retzty switch 1.8% are described belcew with r'efe.r<:r1cc tn
FIG. M.

As strewn in FIG. £3. voltage regulator 15% may but
coustrisctcd by providing an fimt capaacitczr 111% and as varistor
1112 connected in parallel across ittput power terminate;
11M and 11132. Pa'e§'crasb§y. rerurar power terminal 1162 is
connected via, line 1393 to grrsuttd. Varissor 113.23 is; used in
protect the circuit for :sver~vt>ltage conditions. Also 5:-0:1»
tactics} in pas'ail<:l with firs: capacitor 111% and vstristor 1112.
are the seréaaliy contra:-xctcti combination sf a fuse: 3.114. a.
(limit 1114}, a 3‘t“.Si5t(1l‘ E318 aztri two parallel ccmnrsrstcd
capacitors R129 and 1122. The v-nltstge regulator rum is
reverse po1as3'.t'y pratested by diode 1116 and current iirnitzd :
by Iesiswr 1118. Carsacimrs 132% and 1322 provide: filtering.

Voltage regulator 116%} father includes a zencr diode
1123 having ifs cathode mranectrasi tr) at made between
resistor 1118 and capacitors 112% and 3322 atrri ts ssutput
power line l1M.‘I'}as:‘. anode. of zcrrcr diode S128 is coupkd
tr: ouqaut pews: common line lit}? and to ground Rim: H633
via two scriajiy connected registers ‘H.124 semi E126. 25:23:33’
disde 1128 mid resistors 111% and 112.6 generate rcgrslated
15 V DC. Two capacitors 1139 and 1132 are cunncctcd. in
p.-arrriic-.3 with zcntzr <Ei<r<§»~: 73.128 between power Llmzs RIM
and arm‘. Cr.pacit.ors 313% and 13.32 provide fiitexitsg and K
decoupling. respectivseiy. Prefcrabiy. capacitor 11141} has a
capacitance of 1000 p-E 10003-’. varisror flE.2 is part no.
3143125 av-aifiabi-2 fmm Siemens. fuse, £114 is 3: './AA fuse.

diode 1116 is; part no. 1N<${)(}2 availabic frorn LETEON. ’
resistor 1113 has :1 retsistanw of I05}. 1/2W. —1:aspac,Ei.or H29
has a capacitance of 22 pf‘. 35V. r:ag,>acit.0r 1122 has a
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capsaciiancc of {)1 pal‘. zcncr tiiu-tic 11% is part no. ENA74»-4A
avzailablt front LE'l‘}}L(}N. rcsismr 11% has A resistance of

2209. resistor 3.124511% resistance of 22032. capacitor 113%
has :3 capacimacc of E yr’. 25‘:/'. am capacitor 1132 has 2:
capaa::i!;m<:e of 0.1 tr}?

Oscifilator 12% is preferahty comprisexfi of :3 firs: invrzrtor
gate 3.21%} having it’s input coupled to it's output via
resistors 1214 and 1236. and a second irwertor gate 3.212
having ifs input coupled. ‘:0 the -tmtpui at first invtzrtcar gate
12139 and it’s output coupied to it’s input via a capacitor
1218 and resistor 33%. The mciitmiug (tutput of the second
imrttczr gate 12125.5 buffered via ta'azts£s£0r i32t’a.wt1ich has
it‘s base connected to the output of second invertcsr genie
1212 via resister 1221} and capacitor I222. which arc con-

. r1<%t7tr;1i.in pataljet thereh-etwcen. The base of Lrarasismr 1226
is also couptefi to power flirt-2 HM via a resistor 1224. The
entirter of transistor 1226 is connected. to power line: 3304
and the cotiectrtr is cortnectttai to pews: line 11%’? via a
resistor 1233. to the anode of a died: 1228. and to the

osciiiator rststpui line 32%}. B-icssie 12223 has it’s cathode:
connected to pewter tine 119:3 and is used to protect transistor
E226.

Prttfcsratrly. iswertrsr gates 1214} and 1212 are pmvidssd by
part no. CD-@OE06B avzaiiabie fmm Harris. rcsism-r 1214 has
a Et‘:SiSEa£té.‘£3 of 16) 1:51. resistor 12516 has as rcsistaraces of 1.13

id}. 1%. capacitor 1318 has a capacimncc of 220 pf‘. resistor
132$) has a resistance t>f 4.7 kfl. capacitor 12422 has: as
ca§32tt:s'.t,artm of 22!’) rcsismr 1224 has as. resistance of 1043
KS2. transistor 122$ is part no. MMBTAWL availabic fiom
Raiotcrrtsia. riiezscirs 3.223 is part no. RLS4448 available from
LETEON. and resistor 123% has a resismrscc of 3.3 kit.

TWO much circuits MEBEM and 14%)}: are provided is}
paaraliei ta provide redundancy so that if one fails. rim relay
drivers are disabled, Bccaurs that touch circuits §4€§€}a and

lstfilfiéi are identical. only one of the touch circuits wilt xmw
be described. Tsruch circuit Nikita prcH’cr2tE)ty irrciudcs twe-
rrzsistors 141% and 341243 coupled in series between much
ti-::r.=.n1inai output Sim: 1451 and its: base: of as hip-star ?'NP
transistor lafizifiu. T3'arnsist0r 1429:: has it’s emitter conncctcd

ts) the oscillator uutput flirts: mm and it’s coitector coztnectefi
to power ccmrnon Ema 11%?‘ via a resistor M220. Touch
circuit idtiéta further inciudss :2 diodrs irima, a capacimr
M31542, and 3 resirttox 1418:: 2:3}. ca-tmectctii in pzrraflici
bctwcfszia the Erase -of transistor 3<S2afi§a and the crnjttcr ttxercsof.

which is corusectw to osciitator mnput time 3.2%. Toucit
Circuit Mtkita aim ittciucics :1 die-tie '14-Ma ha‘/.i3:<g it‘§ annuals
connected. to the collector of tranrismr MZEL2 and it‘s

cathode cormcctcd to touch circuit output Fine Eéitla via a.
resirwr 14:60.

Prcfcrabiy. rasiswr Mitba has a rctsistazrcr: of’ 5.1 kit.
rcsisttar 1412:: has a.r<‘:sismnce 0155.1 kfl. diode M-ma is §art
no. RLS-‘S448 avaitabia from {_.t’§_‘E{I)N. caapacitnr Eééiticz has
a carracitauce of 240 pF. resistor 141.84: has a resismrxce of 12
M52. tratrsiswr 1429;: is part no. B-C357CL avajlabic from

.‘ Muaorsaia. rasistcr 3é§?.2.u has :3 resistant-ts of £00 £11. diode

163243;: is part rm, ‘RLS44-£8 avaitabic {mm E[.I'I‘}30N. and
awistssr mm has a resistance of £90 £32.

The preferred ttaataiied csmstruatio-rt of are first and second
driver circuits 35% and 16% wit} now tar: tirsrtrribod with

,. reference to HG. 1:43. in first driver circuit 15%. the output
line liwia of firs: teach circuit isméta is 2051359366 to power
common line 1167 via 53 resists): REESE and also via 2.

capacitor $512 cormcctcd in paraltcl therewith. The output
lime Mfiila is 3150 mnurrcuzd to the inverting input terminal
of an operational amplifier 15113. The non—itw¢r*-Jlug input
terminal of opcratienai ampijfier 1514 is connected to line
1592. which runs breiwezen ftrst and >;t-:s:0u<i d.:‘ivr:r circuits
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1Si}€3 and icfiiiii and is contracted to power line HM via a
resistor E6219. Tho ompui of op amp £514 is mannered to
power iine iii}: via ea resistor 3.53.8 and to the iiipiii of a
Schriiiit trigger irwerior gate 351$. The output of Sschniiit
trigger inverse: gait 3.516 is cozanecteri to Edit‘: input of 21
second Scimiitt trigger irxvei'toi' gate 1.526 viz: 3 r4:5is1o.r
15213. A diode 1522 is connecied in parrsiiai with resistor
1524} with it’s caaihode coiinecred K0 the outpm of irwertoi‘
garter 15% and it’s anode connccied is the irapu! oi‘ irwtmor
got: 1526 and to pa-wizr common line EH57 via capacitor
1.524. Tm ouipua of iuvertor gate £526 is £‘0E'iEi€.{‘.€<':d to the
base of bipoiar PN? switciiiug transistor 17% via as resisior
E28. The base of transistor 1796 is as} so conriecic-.d so power
common iinea 1197 visa a capacitor 3.532 and to power iine
11% and it’s cmittcr via as ressisaior 1331}.

Praeferai*s§3.'. resistor Em has a. resistance of 18 MS}.
capacitor 151?. has as capacitance of Olii 3.513. op amp
c<imp;ar2:t.or .‘i:‘§M is part 110. LM393 avaiiabio from Naiioaaai
Siamicoraductor. invcrtor gate 151%: is part no. CI)40i(36B
avaiiabio firorzi iiairris. resistor ESES has 3 retsisszmce of 10
id}. resistor 1528 has as tcsistaiics of i ivifl. diode E522 is

part no. i‘€.i.S444S zavaiiabirs fiom LEIEON. oapaciior 1§24
has a capacitance of pi? iisvcrtor gate 152% is part no.
CiJ<i010€i avaaijaibic from Harris. resistor E533 has £8 re.si::-
mice of E2 M2. rasistor 153%} has a resistance of 160 ks}.
capacitor E532 £235 a 4:apac.ii:mce -of (2.01 iii’. and transistor
17% is pm :20. Mi»./iBTA5oI. amiiabie iirom Mommies.

in second -3o‘i\/er circisit lfifliifi, ah:-. outpizf: iine 1-WEE? -sf
sézcorad touch circuit id-iiflib is connmttcri to p(‘:W{;‘.i' common
line H83’? via .2. rcsistor 1-£3193‘ and also via a capacitor 161?.
conmzctcd in paralicl tiiercwith. The oaaiput iim: Iziiiiér is
also connector! to the i.uvcm'.:ig input terminal of an opera-
tiortai. arnpiifiar “£43 The iion~invcri.irig input terminal of
operational ainpiifior 1614 is connected 10 line 15432. wiiich.
is connected to power Fine 1134 via resistor 1626. Th:
nora—ixivertii1g input tormizxai of op arm) 161:4 is also cori-
nacicd to power common Him: 11%? via 3 capacitor 161% and
a resismr 1613. which are connected in paraiici. The csisipui
of op amp 1614 is connected 10 power iina 1334 via aresistor
E6353 and to ii‘li- cougzlcd irigsrzts of a Sciui1ii.‘rtriggc1' irzverf.-or
gate 1628. Tina output of op amp 1614 is also coriazesxrted to
{£5 am-a3»ii'iveItir1g input teriniraai via a resisior EMA. Thi‘.
ouitpiit of Schmirt ariggsr invztrior NANB gate 14635 is
comm-.c:icd to tire: input. of at: second Soirmitt tiiggm inverter
gate 1638 via a resistor M32. A diode iéisd is coianeciod in
parallel wiiii resistor M32 wish ifs cathode szoiirwcted 10 rise
output of iriverwr NANI) gale iéfi and ifs emode COE-
rwcted to this input of inverter NAND gate 363% and to
power common line. iii)? via a capacitor 3635. The ouipsi:
of investor gate ie’>3$ is sx>nm=.c:e4i so the base of switching
bipolar PNP transistor 1714} via a resistor liiwiii. The base: of
ixzmsistcr 17169 is also coriraectcd to power common Lina
iii}? via ii capacitor 15422 and to powcr fins 116% via 3:
resistor 33344. Second driver circuii £61359 also prcfcrabiy
izaciuaies {Sé!p&,CiEGE‘S M29 and E622 cosanecsiad in pasraiiei
it-ettwseri ifs connections :0 power lirarzs 11963 area} 13.497.

}‘refr:rabi.y. resistor E616 has a resistance of £0 Mil,
capacitor 16:2 has a capacitance of (M31 311?. cap gimp
comparator Nile-i is pm no. i.M3€33 avaiiahic from National
Srzmicouducior. capacitor 161% has a. capacitance of {$.01 53?. S -
rafiistor 1:518 has a resistance of 29 RS1. capaciior 162% has
3 capaoiraiice of 53.1 {JR capacirerr 3622 has; .3 capacitance of
0.1 31?‘. I°€SiSt(3E' 1634 has a msisiance of 10%} resistor
1626 has a resistance of £0 1:53. iiivcrtor NAND gaze 1628
is part, 310‘ CD4[}975B available from Harris. rcrsistor ififiii has
a rcsisiarico of ii) iii}. i'esist<ar N32 has a resi.s§an-ca of 1

Mil. diode 3634 is para no. RLS4448 available from
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1.iTi'l()7N. capaciior E636 has a csspaciiarace of 0.22 }lF.
invert-or NAND gate 1-E135! is par: no. €;‘iJ-443933 available
from Harris. resistor 16% has 3 rcsistanm of 12 izfl.

capacitor 1643 has a capacitance of 9.91 511“. resistor EM-ré
has a msistarice of 3.09 M2. and trarisiswr 1716} is pain 110.
MIVEBTAESL zivaiiabic from Mororoia.

in operation. Eh-2 output of i1‘iiilS§S€(3!' 1420:: (FIG. 13}
when at it’s coiicctor is tcctiiicd by died: 14%? and a DC
level is ggeixctraterci by resisiors iliiiuz and 1519 and -capacitor
1512 {:1 DC icv-ti of size uuapui of Erarisistci‘ 1-r$2€bb is
gcn<:ratrtd by r-zcssiraors 1436:‘) and ism fiiid capaciior M12).
When this DC ievci exceeds the upper thrrzsh-old voltage of
op amp comparator 1514 (1614). me: outgaut of strhmitt
triggered inverts); gate ifiié inverter NAND gate 1628

‘ (B528) goes high which chargcss capeaciior 1524 {'i653{}}-
Ehrougiz ritszistt-or 152% (M32). Gaics 155-35 and 352% (3628
and 1638). resisiox‘ 1526!} {M32}. and capaiszitor 3.526% (16345)
provisie daeiaounce in a coravcmtionai Iiléilifléli Difldii 1532
(M34) is useaii to provide fast rsicrise when the pahn of the
hand is i'€Ii10‘v'©ii from the much ivsrmimxi 341%. The: output
of the denounce circuiiry drivezs; irzmsistor 17% (171%).
Rasistor 152$ (1543) and capacitor 153;: (1642) are used to
Eiitzcr noise. Botii touch circuits must be furs-ctionai in order
to drive the relay switch ifiiéiii. Also. if cm: of £112: trssxisisiors
17% or 1719 fails. the relay wiii no: he asiivatcd.

Relay switch 18% insay has any conv'.:ntioriai raiay. A31
example of sucii a rciay is shown in EEG. 14. Relay swim.-E2
EMS} may iricludue a relay coii 181% coupled betwcmi the
aoicctive power supply 1711 of transistors 17%} mid 171%
and gmuisii sand 55 pair of magnmticaiiy rasponsive swircrics
that switch from rzcerm-ally ciosod rezmiraals 13% and mi}?
in raormaiiy egress terminals 18831 and i8€i3 Wiléfl the relay
coil is emtrgizcd. A zone: diode 1815 may be placed in series
with a diode. 18282! to reduce stress. on this i-ciay coil 331% and
to protect transistor 171$ Wi’i€:E’: trarrriszors flibii and R719
switcii 011’.

Although the toiirtii circuias of tho third embodiment are
disacioscd as operating a mi:-.y switch via driver wircuias. is
wiii be apvprociaficd by those skiiied in this 3:’: their tho outputs
of touch circuits Méiéizz and 1-éfiiib maid be supplied to a
.m.ir:roc:<mtro‘iis:r in the manner discussed above with resprroi
to the: firs: cmbodimente

The pain: button swim}: of the presaast invention uses two
reduxiaiasm much} switch circuits‘ such as shown: in FIG. 12.
to ciiizrizie rvsiay ciriv-1-:rs: if one of the touch switch circuits
fails and rcdssririani 1'-1%;-*a'_y driver circzuiiry to mm of?’ 3! res},-sy
switch if one of the driver circuits fails.

Aiscrnativeiy. the circuitry show‘. in PEG“ 4 could be used.
In another embodiment a mctimd to prevent irradveriem
aciuaziosis is in require 2: muiti~sie;> process, Pgeicrring :0
FIG. 19. a device is shown Eiiwing a first palm button 32:91.
:1 second palm button 2M2. and an indicator light 22-€95.
Palm button 226} has to be axziivaicd first and than button
22% héifi to ht: actfi/aiiad wizhirz a ’-.2 second rims: window

before 2: ziesiroci acmatioii can occur. ‘firs: 90 dcgroc orien-
tation of dia: two hutions inairrs ir exiremciy difiicui: to
accidcrrtiy toudi both with an arm and an elbow or othcr
sud: physicai combination‘ An added advantage is their [lac
motion required to move the hand from §Jn1tE.osi 224}! to
buitosi 2292 can provide some reiief from fatigue in the
foreama by the rewiring musci: firzxurc that wouid othcwvise
riot occur if Emmi had to ix‘, imp: ri-tar ea singiee buiron for
exrcrsdeci periods of A :€1irii':er redundancy can be
ac§ai.eved by r-squifing simultetneous operation of two such

.' devims. one for each hand. This §Jl'(I-“1'id.-ES further safeguards
against iiiadvr:1"tr.nt acruatiosis and forces the operator to
have both hands in a desired safe iooatioaa ones a dnsircd
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actuation occurs. A further option is to provide one or more
LEDS 2255 or audible zmrtunciators for visual or atatlible

lleeclbaclr. to the operator. Specifically. in FIG. 19 the LED
2295 will come on when button 22%. has been successful.ly
activated to sue the operator that it is time to n1t:\Ie?.ui)uti0El
2282. Where t'equirr:cl a secorsd LED with a different color
than first {yellow for the tirst LED and real for tlxe
sseeozttt) can be provided to provide visual confirmation that
the second ‘matron 2202 has been activated or that the

required combination of the two buttons has been activated.
Two rlilferent sudilale time or so-tmtl generators mtlld also be
asset in lieu of the LEDS to provide feetibaclt to the operzstex‘.
In imziusrtrial or other challenging settings. the housing is
mastic of high strength p0lyr:a.t‘§;>onat-e (or other high strength
riorrmetalllc material} In meet high impact and vllaraliotl
requirements. preferably NEMA 4. A ftmther option is to
provide lighting for the switches to allow operation in the
dark.

Ex: a variation of the multi—step process. two touch plates
within a housing {one vertical amt one ttct-riztmtal} are uteri
it) provide a twe--step Illffivflfl. Referring to FIGS. 2.llA—C.
the first step to actuate tlae output relay 2313. initéateci
when the opereutor his hands and touclies the vertical
ttauclt sensor 23§§1 with the dorsal side of the l1arlds.A yell-aw
LED 23% on top of the device show the successful comple-
tion of the first step. The second step is to flip the hand over
31161 tuslch the liorizoetal t0l3r.‘§1 sensor 3393 with the palm:
side of the lsaml. Arerl l..E.D 23% on top of the tleviee shows
the eorragaletlrssa of the two stw turzi~otx and activation of
output relay 2339. The flipping action of the hand in the
second step causes the foremm muscles to flex. thereby
reducing stillness and fatigue. Also. the hands. and arms can
rest on the run bar until the machine cycle is complete. The
second step of the awe-step tum-on must occur withira some
pretietermi med time (far example 2 secontis} after the release
of vertical touch sensor or the first step must be repeated. In
this propose-fi embodiment. the second step provides an
added stimulus azitl reduces operator errors due to lnerltal
arid physical} fatigue. The top cover" prevetlts actuation Of
two devices by the use of one hand and elbow of the same
arm. as required by A.?‘l'Sl' Stendersl B1 l.l9-1990. Tile ez1cl0~
sure must be a high satrenglla pa-lycattzronate motiule to meet
the high iIEl§3‘<lCi and vibration requirements of tire irtrlustry.
pre§'er:lhly 4. In hot}: etnlmrlimcrats. ltigts frequetzey
switching is used to descnsitizc the unit aagaillst rrtolstttre and
coiltalniriaets that could generate a path between the button
and grounded chassis. The palm button may be formed as the
flat palm button slmwrs in FIGS. 15A-C or as a dome—sltaped
palm button shown in Fifi. Me. The button is made of a brass
plate l9;ll§ (1930) and can be covered with as plastic or glass
E25 (E933) c-ever 0r membrane to desensitize the unit even
more against cont-"srrrtnsmts emcl other inadvertent zsauation.
Tits: plastic cover E925 (E933) acts as a dielectric aml
capacitance is varied as 3 fusaciion of the areas cat’ the plastic
beittg touched. Therefore. if button is tomrlteri by finger‘. is
much smaller series capacitance is __generzai.ed sass oppesezi to
butum being touched by the palm of 3 hand. This capacrl
tartee is placed in series; with the crelpacmmce of the body to
grotmd when the batten is eouclretl Since the r:ap;:e1't2tm:e of
the hotly to gmsrnrl is much larger than the capzurzitcartee
generated by the button. the ftmctiotlailty of the unit is
independent of the variations in hotly capacitance to ground
from persor=. to person. The other factor that reds to be
considered here is body resistance. If the btrttzsn is not
cm/wed with an insulator such as plastic. the unit would
becozne sensitive to body resistance. Body resistance to
ground. changes are 3 furtctlon of .moisture in the work area.
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clryness. floor structure. and shoes. By using a plastic
ssevcr. the unit is mitde insensitive to variations of body
resistance and capacitance. The slssape of the lrutton is also a
factor in sensitivity. if the button is flat. less til the button
area would be covered by the palm of the ll-anal as opposed
tn a dome shape htttem that matches the contour of the perirzl.
'i‘l1erefore.ii°tl1e button is clonteslxapeti. the unit can be even
more desenssétizcctl eigaitlst inadvertent operation.

By providing 3 large space for hand insertion and switch
I aacrtjvatiort and as flat or dome slzape l:-utter: where the palm of

the hallrl rests while mac. rte cycle is in process. sire.-;1s on
the foreamls is crgoascmlcally reduced. Tire palm button of
the present invesztiém can be activated with or without
gloves. The zero force palm button of the present invention

. ma ' be used to activate electric. prtcumatic. air clutch. and
hydraulic equipmealt such as ptmclt presses. molding
machines. etc.

As shown in F163. 15.4»-C. the flat palm button may
iraclmle a plastic lmusirig E917 ltaving an optional metallic

. eatclossrrc $22 for surface mounting. The button also may
include as flush moum; ss.arl".-acr: 1915 and optional guarding
193%.

Tlze circuit lmard 1935 used with the palm button of the
present imre ttlitm may BC» pateleagefi on two printed circuit

t boards. One board for power and relay and the other for
touch switches and relay rlrivers. The toucli circuit on the
touch switclr board is interfaced to the lmtton rliroaxgh it
screw that also holds the button in place. “Ilse pcwerirelay
board is interfaced to the toueh switch board tlarough a three
pin right angle. connector. Wiring to the unit is alone through
3 seven position terminal block on the power./relay lmertl.
The powerlrelay board is designed for 24 V DC input power
and provides two dot3ble—tl'nrow relay contacts. However. it
can be modified to :iC<:(.\KX1En(i£i.3iC d.Eil’er1-znt paywcr inputs and
switch outputs. For example. .3 transformer may be added to
the power beam so that size limit is powered UOVACJ
ZZGVAC instead of 2-5, V DC. Also. the relays may be
replaced with other outputs such as digital or -'3--26 ram.
outputs.

The touch circuit components can be integrated in 3
custom EC 2609. as shown in l-“iii. ‘ll’. so facilitate mam»
factssréng and to reduce cost. Components £33. M2. M4.
are. 418. and Mill? are similar to those of circuit 4% shown
in MG. 3. Preferably. resistor NM has a resistance of 470
K52 and diode 3992 has characteristics similar to part me.
l.N-1148 available from LE“l'l3§')N'. Resistors 29% and me

are user} to asijust the sensitivity. Diode Zflfiil at the output
of 426. allows the EC to he used in applications wllere
several touch circuit IC°s are multiplexed.

As shown in FEG. 13. a sleep circuit 21% may be added
to the oscillator circuit Elli? (Fl.(}. 6} to allow microcmmoller
rim} to turn off the oscillator circuit 2%. The disabling of
oscillator circuit 2% is time to re-xiuce drainage of capacitor
124% in the regulator circuit 12% (luring bmwn nuts. The
circuit diagrarn shows: in FIG. 18 is a modified version of
circuit 2% in FlG. til. Dining normal opertstiozs mieroeorr»
trailer 69!} pulls the input of gate Zllti Le ground and causes
the output of gate 2116 to go ltlglt (power line W4).
Tlterctore. trartsisror 211% is lreiased on and pscillzttor 2% is

'E functional. “When its a sleep me-cle. l'I3.i&‘J.'0f.‘()l1EEOi.i€i' we
sources the input to gate 211% big: and causes the output of
gate 211i» ‘:0 go low which turns -36 transistor 211% anti pulls
the input of gate 212 low. Therefore. the osdllator will stop
oscillating and drainage on capacitor 3.26 decreases COItSiti—

.: eralrly.
The above ticsctiberl embodiments were chosen for perv

poses of describing but one application of the present
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invention. it will be understood by those who practice the
invention and by those siriiled in me an. that various
modifications and improvements may be rnade to the inven~
(ion without departing irom the spirit or scope of the
invention as defined by the appended ciaiiris.

The emb<.vdim.en£:»: of the invention in which an exclusive

property or privilege is ciaimed are defined as foiiowsz
1. A capacitive responsive eietrsronic swiiciring circuit

comprising:

an osciiiaior providing a periodic output signai having a
frequency of 50 KB: or greater‘:

an input touch terminal having a dielectric cover defining
an area for an operator to provide an input by proxirnzity
and touch. an operator’s body capacitance to ground as
sensed riirougia said input touch tetminai varying as a
function of the area of said input touch terminal that is
proximate the ope_ratoa":; Poodyg and

£3 detector circuit coupled to said osciiiator for receiving
said rat-zriodic ouapui sigizai flour said osciiiator. and
coupled to saici inpui touch te-nnin::.L said detector
circuit being responsive to signais frorn said oaciiiator
and tire presence of an opn:'r'aior‘s body capaci=;anr:e to
gourd coupled to said touch terminal when proximal
or touched by an operator to provide a conrroi output
signal. wherein said detector circuit inciudes: means for
generating said control signal when the sensed body
capacitance to ground exceeds a thresiioid ievci in
order to prevent unintended activation based upon an
operarofs inadvertent proximity and touch with said
input roucli terminal

2. The switchirig circuit as defined in ciairn ‘ii wherein
said osciiizator provides a periodic output signai having a
frequency of S00 kiiz or greater.

3. The switching circuit as defined in claim ii and further
incinding at i'.‘3C power suppiy for supplying power to said
osciiiaior and a ground.

55. Tire swisching circuit as defined in ciaim 1. wherein
said periodic output signai provided by said czsciiizaor is a
square wave output signal, said 0é£(T.iii:ii:(‘2i‘ includes square
wave generator for generaiing a square wave, and a plurality
of active eiernents coupiod to an output of said square wave
generator to baifer and improve the shape of the square wave
output tizereirorn.

5. Tire switching circuit as defined in ciairn 1. wizercin
said detector circuit includes a microcowroiier and 2: charge
pump circuit coupled between said input touch ierminai and
said microconfixoiier.

ii. The switching circuit as defined in claim 1. wherein
said deiector circuit includes a microcontrcsiier and £1 touch

circuit coupled between said input touch terminal and said
microconi1‘oiiei'.

7. iii-e switching circuit as defined in claim 6 and iiirriier
including a pinraiity oi’ said input touch rerrainais and a
piuraiity of said ‘roucii circuits respectivciy asso-cia ed with
said input touch terminais.

8. The switching circuit defined in ciaim ‘:7. wherein
said microcontroiier seieetiveiy appiies said periodic ouipui:
signals received from said osciilator to each of said touch
circuits to sepiirateiy activate each touch circuit.

9, A capacitive responsive electronic switching circuit .
comprising:

an 0.‘§lCii_i£3iG‘.‘C' providing a periodic output signal having a
frequency of 50 kHz or greater;

an input roach rermiaai defining an area for an operator to
provide an input ivy proximity and touch;

a detector circuit coupied to said oscillator for receiving
said periodic output signai fimm said osciiiator. and
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coupied to said input touch Eerminai. said deiector
circuia being responsive to signals from said (as Jiaior
and the mesence of an operator’s body eagaacuancc to
ground coupled to said much terminal when proximal
or touched by operator to provide as control output
signai; and

a floating oommon generator coupled to said osciiiator for
receiving said sqaiare wave output signai. said floating
common generator generating a floating coiruoon rat?
create for said detector circuit that is set at a fixed

Voltage heiow and tracics £1-“it: square wave output signal.
iii. The switching circuit as defined in claim 9. wherein

said detector circuit is powered by said square wave output
signal provided by said osciiieiior and by said fioaiing

V common reference provided by said floating common gen—
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erator thereby increasing tire sensitivity of said dezectcir
circazir to proximity and touching of said touch Eerrninai by
an operator‘s body.

ii. The switciiing cireuifi as defined in ciairri E9. wirerein
said detector circuit includes a rnicrocontroiicr and a charge
pump circuit ccupied between input touch terminal and
said microconrroiier. by an operator‘s body. wherein said
charge pump circuit includes at least one high speed
-coupled imtween said oscillator and said touch tccrninai. for
enieancing a sensiiivny at which said charge pump responds
io sensed body capacitance at said touch termisiai for higher‘
frequencies.

12. A p-rozrirniry and touch controiied switching circuit
comprising:

an osciiiator providing a square wave output signal having
a frequency of S0 idle or gearer;

a touch terrnjnai having a dieiociric cover defining an
input terrninai for coupling to an operarofs body
capacitance to ground; and

a charge pump circuit eonpied to said rsssciiiator for
receiving said square wave output signed. anti coup-icd
to said touch tcrrninai. said charge pump circuit having
an ouiput terminal that suppiies an output signal having
a voittage that varies wiaen said roach terniizsai is
proximai or roucised by an operaio_r’s body. the Voltage
of said outpui signal varies as a function of tire area of
said ?‘,0i){.‘.i‘i terminal tirai is proximal or toucired by an
operator.

wherein said charge rsnrars circuit includes at ieasr one
high speed diode coupied between said oscillator and
said much termiriai. for enhancing a sensiiivity at
which said charge pump reszponds: to sensed body
capacitance to ground at said touch termini for higher
frequencies.

13. The proximity and iouciz oosiirsziicii circuit as defined
in ciairn 12 and further including 3 DC power sup-piy for
suppiying power to said osciiiator and a ground.

£44 ‘Hie prozrirnity and touch oanrroiieii circuit as defined
in clairis 12. wiicreiri said osciiiator includes a. square wave

-, generator for generating a square wave. and a pinraiiry of
active elements coupled to an output of said square wave
generator io buffer and irngsrove the shape of e square wave
output ‘tiierefrom.

1Si’1‘iie proximity and touch comtroiied circuit as dens:-:d
. in claim 1%. wherein said osciiiaror provicies a periodic

ouipnt signai having a frequency of 800 KHZ or greater.
16. A proximity and touch controlled switching circuit

cornprising:
an oscillator providing a square wave output signal having

a frequency of 50 iriir or greater;
a touch terminal defining an input terminal for -coupling to

an operator’s body capaeitatace to ground;
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at charge pump circuit coupled to said oscillator for
_receévin_; said square wave oulput signal. and coupled
to said loucl: tcrulinal. said charge pinup circuit having
an outpul terminsil dial supgsiiee an outpul sigma} having
:3 volmge that varies when said touch terminal is
proximal or touched 3' an operator’s body; and

a ‘floating common generator couples‘; to said oscillaior for
receiving said square wave outnut signal. said tloatizlg
common generator generating a floating common ref-
-erence for said -charge pump circuit that is set at 3 fixed
voltage below and tracks said square wave output
signal.

wherein said charge pump circuit includes at least one
high speed diode coupled bctwccn said oscillator and
said touch terminal. for enhancing a sensitivity all
which said charge gmmp responds to sensed body
capacitance to ground at said toueli lermirsal for lllgher
frequencies.

13'. The pmxiniity and touch controlled circuit as defined
in claim 16. wherein said charge punzp circuit is §3ovs'e.red by
said square wave output signal provided by said oscillator
and by said floating coxmuou reference provided by said
floating common gencrzalor thereby increasing filxe sensitivity
of said. charge pump circuit to proximity and mucking of
said. much tcrruinal by an opcratofs body.

18. A caguacitive xesspoazssive electronic smcitcltiug circuit
comprising:

an oscillator providing a periodic output signal having a
predefined frequency;

a plurality of input touch tcrsninalss defining eseijacc nt arcane "
on a dielectric subszrsue for an operator to provide
inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving
said periodic output signal from said oscillator. and
coupled to said input touch tesrmlnalsi said dcuzctcvr
circuit being resgsonsive to signals fiorn said oscillator
and the nresence of an operator‘s body capacitance to
ground coupled said touch terminals when proximal or
touched by an operator to prmricle a control output
signal.

wherein said predefined frequency of said oscillator is:
selected to decrease the impecl.-ance of said ttielectric
subsuate relative to the impedance of any contauiinate
that may create an electrical on said dielectric substrate
path between laid adjacent areas. and wherein said
cleliector circttii compares the sensed body capacitance
to ground pl-l'Cv)Lil'E.‘t&€C an input touch terminal to a
thresltolcl level to prevent inadvrsstczli generation of the
control output signal.

ll‘. Tlee switching circuit as defined in claim .58. wherein
said osefllatur ;arovl.dcs a periodic output signal having; a
frequency of 8-‘Jill M12 or greater.

2&3. A capacitive responsive electronic switclxing circuit
c<smprE:ai.ng:

an oscillator providing a periodic nnqgnl signal having a
predefined ficquency:

a don1c—sl1apecl touch terrrsinul defining an area for an
rspersator to provide an inpus by rsroximity and rouclli
wherein the dome shape of the touch fcrruinal is
consnueted to ergonomically fit the palm of a human
hand: and

a detector circuil coupled to said oscillator for receiving
said periodic output signal from said oscillalor. and
coupled lo said touch tcmainal. said detector circuit
being responsive to signals from said oscillator and the
presence of an operator’s: body capacitance lo g-nun-:i
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couplerl lo said much terminal when proximal or
touched by an operator to pr-:>vicle a control output
signal. said detector circuit including means for dis»
criminniing between 3 gwoiriranty and much of said
rlorneislmped touch terminal by the palm of 3 human
hand and a proxinnty and touch by a human finger.

31. A cap;a.cltEve responsive electronic switclaing circuil
comprising:

an oscillator providing is periodic output signal having a
predefined frequency:

2: touch tr:mu'nal defining nu area for an operator to
provide an turns! by proximity and touch; and

a detector circuit cnuplezl so said oscillator for receiving
said periodic output signal from said oszcillas r. and
coupled to said. touch terminal. said detector circuit
being responsive to signals from said oscillator and the
presence of an o_ru:rator’s body caapaciusnce to ground
coupled to said touch terminal when prcxrtinusl or
toucthed by an ogaerator to provide a control output
signal, said detector circuit including discriminating
means for discriminating between a proximity and
touch of said touch terminal covering substantially all
of said area of said touch terminal and a proximity and
touch covering less than substantially all of raid area of
said roucli terrninal.

22. The swificlting cin;:ui.t an; defined in claim. 21. wherein
said much terminal includes a dorncnslaapcrl dielectric cover.

23. The switching; circuit as clefinaosi in claim 21}. wherein
’ said much lennineal includes at palxmslzed dielectric cover.

2%. The switching circuit as defined in claim 23-. wherein
said ciiscrirninating means determines than 2: proximity and
touch of said touch Larrninnl covers substantially all of said
areas of said ranch terminal when said dielectric cover is

proxirnal or touched with the palm an operator’s hand and
determines that a pruxiruity or touch covers less than sub-
stantially all of said area of said touch terminal when said
dielectric cover is proximal or touched with one of an

> opz:rato;t’s fingers.
E. The switching circuit as defined in claim 21. wherein

said diserlminariug means cliscriminates betweera 3 prox.un~
lay and touch of said ioncla terminal covering substantially
all of said area of said much terminal and as prcntirnizy and
touch -1:ov::r1'ng less than .-sul:-sitautially all of said area of said
touch terrrsinal lszased upon as sensed level of body capaci—
tance to ground proximate said much terminal.

26. ‘Tile swisehiug circuit as defined in claim 23¢ wherein
said c-ryngzling of ca;2acitans:e ‘Is: ground occurs when an

‘ operator’s body is proximate. but not lnucning, said touch
terminal.

27. A capacitive responsive electronic .-switching circuit
for a controlled device comprising:

an csscillntor providing at geriodic ontptar signal luwing a
predefined frequency:

first and second touch rerminnls defining areas for an
operate-.r to provide an input by proxianity and touclz:
and

23 detector circuit coupled to said oscillator f 1‘ receiving
said periodic output signal from said oscillasor. and
coupled to said firs: and second louch terminals. said
detector circuil being responsive to signals from said
oscillator and the presence of an operntor’s body
caapacitsmce so ground coupled to said first and second
touch terminals when proximal or touched by an opera-
tor to prov}-lie 12 control output signal. for actuation of
the ctmtrolleii device. said detector circuit being con-
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figurtei ta gsncratc said commi output signal when said
an operator is proximal or touches said second much
€ermi.na§ after the C-peraiox is pmx_i_m,:2J. 4): mucfixes said
firs: toasts!) icxminafi.

28‘ The c2:g>aciii'v»a Ift)S§)C)€Ef5i‘v'€ sis-:c1ms1.i<: switcthisag circuii
as defined in £13131 2?. wherein said -dcicct&>1' circuii gcnst.
ates said control signal osaiy when an up-arator is proximal or
touches saéei sszconzi much Iemfinal within predcsermincd
time period. aftc: the opcrmmr is proxiznai or muchcs said
firs! touch tcsmirzzai.

29. The cap.ac:iEi,ve msponsivc. c{aci'rrmic swit-chizag circuit
as defined in claim 2?’, wherein said firs! and seccaaad touch

terminals are aciaptscd so he mouxxmd on diifsxcni surfaces of
the cxmtmliesi device.

3%}

3!}. The capacitive rcspcmsivc electronic sw.i£r:h.ing <:i1rcu.i£
as defineti in claim 27, whensin said final and second touch

acrrrinisis are adapted to be mounted on r1on<-paralici glaraay
surfacres of the ccxmtmiied dcvice.

31. The Capacitivz’: re-sponsivs: ciectzusiic switching circuit
as dafincd in ciaim 27. whcmein said fsxsi and scream! much

Ecrrninsais £11’? adapted to be mountcsi on pc1*pca1d1cuElaa' planar
surfaces of the cmzfimlied device.

32. The czapacréaive responsive eiecironic swiiching cixcuii
as dcfmcd in claim 37 and fLu't§1::r inciudisxg an indicator fen‘
indé-caafisag whcn said detcctc-r circuit rflttcnnincs that an
txpesrator is pmximai or §Z(3lJCil£tS said firs: much terminal.
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A capacitive rc:-spamsivc electronic switching "-
prises an osci1tatoi'pr0Vié‘.iug a periodic output signal having
a frezw-‘envy at 50 RH; or grezaier. an izlput touch terminal
dcfi11li1g an area for an operator provide an input by proximity
and mucii, and Hector circuit coupled to the as ‘ll-mar for
receix :, the periodic output signal from the 0. . .
c(,='-Jpled to the input t0uc‘mei'm111' ‘ The detector on cuit being
I‘i€':§}'}Dli':§‘i\/B to signals 111 the usssxltzitoi" and flies pres-ante of
an operaterk body cap itzuice to gromld coupled to the
touch tcrrriiii-at when in ximity or touched by an operator to
pr()‘v’id&:as:s)11Er(3] o1.==.p1 :2]. Prete y,thes)sci1]z ‘or pro-
vidcs upgt attic or .1311‘. big lhzwing 2: f1‘i:u;uc'i1£;y M300 Id-{A
or greater. array 0:" UJUCII termin 5‘ may be provided in
close pro):im,i\‘y due to the reduct‘ 1 in crossraik that may
1'es'uitf1'om COE1tC:IE3il’t£li1tS by at 1g an osr:i‘it...or outputtiiig
:3 :;ig‘-.‘i-at tmvixig .2 i'requenc:y ofoi} KHZ or geater.

FLOATENC-3

eraeumn z

1 £i%ENERA‘E'QF{ ;
9201 _E

~ 3%
TOUCH "
CIRCUIT

33: oi_,__o_o9
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EX PAR'l‘E

RE E1 XAVE {NAT EQN CE R'i‘liE§‘§ CAKES}

ESSUED UNDER 35 U.S.°C. 3%”?

Ti 11:. PA AM-':;NDED AS
' WV.

Mtitter enclosed in heavy brackets E 3 apyeared in the
patent, but has been deleted and is no longer a part ofthe
patent; matter printed in italics iridicates additioiis made
to the pateiit.

AS A RESULT ()l7' REEz'zii ’=_lNATl()N, IT HAS
l)l3fi'lZRMiNl3l) 'l‘}iAT;

Claim ' 18, 2'7, 28 and 32 are determined to he patentable as
amended.

New clair 33 are added and determined [0 be
natentii-. e.

tjlai. L17, IN-25 and 29-31 were not reexariiiried.

18. A capzicitivc responsiw c:-lcctmiiic switchir , circuit
coinprisiiig:

an oscillator providing a peiiodic -.')‘tEl]’)tti signal hziving a
predefined frequeiicy;

aii1"Voc70nr‘roiZm*zA. ' Z/ze _,9e:‘r'.‘-div m.,',rp1¢Isigr:(:,
0,s'r:-iZ.I'ator, Z/ze micr'ocr)im'01'Ie,V selective!/t> proviai
nai 0u4vulji'egue/;'cies‘ 20 a plz‘/i}"t4‘i"ll_V ofswzali size’
tu:.t(,'h Iemzi/zals (g/"ta itet',')Lz(,x','

{a} the plurality ofsma/I sized’ input touch terminals defin-
ing adjacent areas on a dielectric sul';3t,r2i=.e for an opera-
tor to pmvide inpiits by pmxirrtity and toticrlig and

J detector circuit coupled to said oscillator for receiving;
said f-ifi'l()£;iiL’ output sigrizii iimn said oscillator, and
coupled to said lj1‘_CH,l‘i touch termiiials, said detector cir-
cuit being rcsgicnsivc to signals; fr-:>n’ lid oscillator via
said n2ic;'oc.o:m'o/17¢? and {the} 4: presence cit‘ an £)p€l’a~
=.cr’s body capacitaiice to ground ciattpled to said tutich
teriziittals "whet: pr<)xiiii:.>.l C.\i"t(.\JCi1€f(i by [ziaii the txgierzatcir
to pmvide :3 control amp‘-.it signal,

V'v‘i1‘:”€;Vll’l said pied tied frequciicy of said dscillat‘ E’ {is}
said .t'.igaza/7 :)uz‘p1/:1‘ _,/i'e.<;ueazcies are selected to

decrease [the] aA;’.7r.vz impedance of said dielectric sub-
strzite relative to {the} 1: .wmni2' impedance of any con-
taniinatc 1113-. may create an cicctri -":1 psath an said
dielectric substrate between adj aceiit areas defi/zed
/)_t>rI1eg)/7ztr‘a!iItr ofsnzali S‘ 0] rpm X01/.'.z?h zeI"minm,’.9, and
wherein said Li etor en uit comp;-"ares {tl‘lf;‘] a sensed
body capacitance ch’ '0 gt’(i-1.‘.t't(i pmximaie an irtt‘.-ill
touch terminal to atnre nold level t" vent inadvertent

generation 0 f the control output signal.
27. A capafitive T€?!Sp(.'l]SlVEt elect «mic switcliing, Cl) ‘nit for
oiitrolled rit'£<‘/‘g/‘LZ)i1(l’ device comp ‘ g:
an csciliatcir providing a periodic -output signal having; a

‘predefined freqiieticy;
a r/zicr0com‘r0ilc:r u ' Oltlpzt.’ .S‘ig.72azi_fl”(JI2‘;' the

‘ >_,')rz;vizz'ing_ '
_ ‘IN/ll

':Vm.i;za!.9 oft; key as Zlzt :7/2pzr..' mac/z zerniimvls
first zmd set“ I mu 1’: .T‘(Z}’I}'H4.72(.!/TS,‘

I/‘ze first and sec()j1L'l.7i1{)z." toucsli teriiiinals de fining em
3J'1(‘>]’)Ct‘éilOE‘i{\ }~.rm!ide an intuit by pmxiinity an-Li touch;
and

a detector circuit coupled to said oscillator for receiving
said periodic output signal from said oscillator. and
coupled ti) said first and secirviid tisuch termiiials, said

2.

detector circuit beiiig respoiv-=ive to sigiials from said
ozscillator via saia’ .‘:zicr'¢2ca;2zrz2!.,ar and {tile} a presence
of an opi3r"at0r’s body p ‘.iiZai1(?(‘: to ground coupled to
said first an-ti secc,-iid E|l)1lCl'1 temiinals when ptoxiiiieii or
tc.-iichrti by [an] t.]£€()t‘ie;)1’a[<')rl()t'§1’0Vld(E£E £3-i)1’\El’C:l output
signal 1’ _ actuaticiieftlie contrclled lccypad device, said
detect-1): I rc tbeing ccriligured to generate said ci.=nti"i)l
output signal when [sari] the operator is proximal or
touches said second touch terminal after the operatcr is
pi~oxim'=l 01'i(>1JCl‘:€3E% said tirst touch term 11

2.8. The capacitive respoiisive electronic switching circuit
as defined in cla' 7, wherein said detectirvr circuit. generates
said ceiitrof sign;-.l 01113’ when [an the operator‘ is proxinial or
touciics 3 _ second toucli tcrniimil W . iin a prcdctcrniirtcd
time pe ‘io after the operator proximal or tc-iicites said fitst
touch teriiiiiial.

32. The ca§,3aciti\«e tespoiisive elect1‘c1ii' switchi 2 circuit
as defined in cl ' 1 27 fttrtlier including inc‘ or for
indicating when . id detector‘ ircuit dneriiiiiiezs that the
iipeiatc '5; proximal or touches said ti st toutrli terminal.

'1 he c'<:[.rczcftit'e res‘_',;u.rz_vive e'i'<<c!rorzic st/vi g circ3.¢[.'
Hedi): . inIi,jir:'1i2t=rComprisingw' ~‘rem5u‘ '".’ei C»-

iit compares the sewed Eiody capacimizce -C‘/1td.7IQ
c:m.s'c:I by the 5.742145‘ capaciza/ice deer at 202 .
Iermi a, sigwai .922 the detector to groum’ en p.-"oximafe to
the 1:1]/I14! 11.1-uch I(’.”7.‘!l.7!(![ to u secanzi’ t]1."e5.h0.’d late.’ to _<.z»;-‘.rzw"—
air? /he r:rmIm/ L'.‘!.{/ll7?»{f ;»'ig:m!'.

34. The r:a_pai":iiiv-'9 ,Ves]J01z.9ive eier nmir: Swiic/zi.7zg cfwuit
as tic;/’im>a' in ciai/ii 1' (5',j'lr:'?’l./Z£’I‘:;‘0Hl‘L7}”i ‘ '5; wi2er"eirz .m:'d detec-
tor circui! c()in[;.:zre.s' Ike! sem;eoz' l3odt‘ Ccl)L’LlC.:t'LliZ(.'£? i:'h(.mge
C(:'l4_\‘-5'12’ [Hi the boafi» r:-:z_p‘ar;-fnznce a'eC.r"e(.I5i77g am :'.v1p:4t towel:
ieriniizal signal cmiplimde? an dezeclzvr In grmmd w.I'ze;z
pr; "imaze to £12.12 izeput t0z.'.c:/‘2 fermzlmzl to G second z»‘z.reSht7./d
level to gene/"ale (:0/2irc2i' output szgrml.

3.5. 711;: ':a_,uai7i/ive re.~:].ioizs‘z't/:2 aim‘ ‘rianic ::v.7i,,'Jzi;z Cirr:';4i.f
as (1iE‘JfIi."'.'5[1 if.’ :'[a,.','in 2 7, zvhe. ’ , '.~;u'i to.
12a! is not zoucfzed on its dc;/zzziizg by the o_,9eraz0r to
pr.-;-vide irziiuz, Eire .-jzmfro/7 Olliptii s1'giza/ i5pret'eIm?d.

343-. The :ra_paci.n"v° ."e5pom'iv-2 eiemfimrzizr _w.>i.'ciii:zg circuit
' zed in daiiii 2/ czr:a’ji; {her im“z’zm"irz,g* an indirtzrarjbr

1';2dir‘r2,Zing t/w’z»-.-‘rt said r1eze(:t.r)r ."i.v.-‘uiz .2’? Iiiirzes that the
opcr~a.’0.r is pro;ci'mal or .'c>uc."zc-‘s said secomi zouzrli .'c‘i*1niila!.

3 7.44 iiqpacizii Ves[).~).izs1'v:a eiecfloizic st-vizcltizz :."ir'cu;'I_;‘iir'
a {.'(}}'l[I".’}t;li(’£! device t','a.r7:prisi.rz,25.‘

an i'm".i/.’i'zz‘.9r pr‘n‘.=in’irz,g n przriodic: m.,',.jn1.;.’ .t.igm'z/ having a
1,7re‘.1(gfi1re‘dfieqzieiz _ wizereiiz an oscillator voltage is
greater than rt supply voltage;

1; mfcr comr‘0.r' using therperiaid
oscm'ati:-."; the mic

rm! (>u'Zpu'Zf} .r;uenr:.ie'.v m a c/0
11:.-Lzciz terminals ofa .?(ey;)c2d. .
<‘i):r:‘vrisirzgfi:‘_~7z and secomi zizpuz‘ I0l{C/T term;

fhe/',tr.x'! u/rd At mt’ Iva./;I'z .I"miru4i.s' de,"irzi _ '
o],7.;-‘mior toprovirie rm ir.IpufL‘

cfor ci/"cult (?0upZs;‘a' to 54:2 .
mid per.'T0d,'T(: or/.',‘,z..',.*. signal _,*3'0Wz sa ,. "for. and
zmupleci to mi ‘ st and yer i much Iermuz ‘

rermi—

t ueing r€s_;)u.r.-'.ti :9 to sigimh fi
in’ M21?’ 'ar7m2i'r'(a.7 a.Im' a pres

mice to ground xjiled to .9 oz
_fiV.s‘f and .9er::m_,,. touch tez"mina./.9 W.-’1e.‘; proxima/7 or

i by ii: _
" :IaI:i'm Q/it/z

.s'aid SQL wd my ‘I1 zc zmai 41; »r {I've operator is pr0.rzT—
ma] w'.',01ic!'1e'5 saidflrst tom:r'2 terr/ii/wt’.
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38? 7726 capa , " ' r~¢*spon.s'fvc eisczroz ' . swiichi/22' r-‘rc-z.'fl
as d ' in claim 3 7 ‘vvher'ev'n feed , ' '
jirovidezi by we indinutor ::c[[va[e(i by {he ml
rIfi‘e:' /he op:2ra.r‘0r ?0.'1L‘r”IL’:F .7‘/Ea‘ .Ct’:"0iI(4l T‘ 1161': ter'mim2i'.

3,9‘. crzparfiive re.9g)0.u.?iv-9 electronic .$‘1't»t‘(/'I;',l.i€g (2'."(:uit
as degifncci in (7[£l.:’F’l 3 7,

why} , zzlezecrzm" circztiz ccmzpares as xrarzsezi’ body
C42}.-uciE'umi'c> change caused by fire‘ lvcvzflv .:‘-;z;1a(-iwmce
der-reaxiizg a Sc/(:0m1' .'0u(:i'1 [ermi/ml s./'gm:.7 on {be delay"-
for to and w=12ez2p.Vm'im.aIe to the second tam:/; zer~
minai zo z/zre.v./zoloi icvei to g-2/.'c'ralc> 2 ' rorzlrol O’.-Vii}/‘lr:'Z

_ zuzd
‘A/.’rwI"c/i1.fc»(/(i.’Jc1Cl'{ to the of:-e!"a!0r is ‘.;w!d-ea’ by an im2'ica-

for aci."vaZe.'1 by 23519 “.:z?roc0/stroller I/‘:6 opemtor
touches fhe second mac/"; te.7"mina;.’.
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gzlppliisastiian N93 Applicamtlsl
' eazszmzaa

Examiner Group An Unit
Junaihars S. Kapian

This action is FENAL.

Since this applicazion is in canciiticm for aiiowance except for formal rnatters. mosecutiem as ti) the merits is ciasaci
in accordance with the praciice uridei Ex" parts Qua:/ie, 1935 CE}. ii; 453 O.(3. 233.

A shortened SE&EUECl!'\,’ aeriod fer response to this action is set to expire three morithisl. Cl!‘ thirty days, wi'iiclia‘-var
longer. from the mailing date of this ccmmunication. Faiiura it-J iespand within the period for response will cause the
application to become abandoned. €35 Li,S.C. 5:1 133}. Extensions cf time may be obtained under the provisions of
3? CFR 1.135(5).

Dispasitimi af iliaims

Ciaimls) is/are pending in the application.

01‘ the above, <3§€3il’Y‘:{Sl ____________________________________' is/are withdrawn from consicleratizan.

Claimlsl isiare ailowedi

Ks Claimis) 7-4, 51-14, and i5--20 is,/are rejected.

[XI Claimlsl 5 and T5‘ is/are objected ta.

[:3 Claims ___________________________________» are subject ta restriction 0: election requirement.

Aapiication Papers

See the attached ea‘ Draftsparsorl’s Patent Drawing Review, PTC3848.

The drawinglsl filed on _________ is/are obiacted to by the Examiner.

The proposed diawing correctien, filed an is [approved Eilsapprovad,

The speciiicatixrm is ebjected to by the Examiner.

Kl The oath or deciaration objected to by the Examiner.

Priority under 35 U.S.(2. § ‘H9

U Acimowiedgement is made of a claim for foreign pricirity under 35 U,S.C. § ‘i‘i§l’a.5-ldl.

5:} All {:3 Some” C] None of the CEFiTlFiEQ copies of the priority documents have been

Q reszreived.

i_i reL':eiveLi in Appiication N0. iseries Cede/Serial Number}

received in this national stage apgalicatian from the interrational Bureau :jPCT Rule i7.2laiil

*Cer::ified copies ni:-I received 2 ___________________________________________,_____M__~”_m"_M_m_______

l:l Acknowiedgement is made of a claim fr:-r domestic priority under 3.3 i.l.S.C. § . .

mtachmentisl _

Notice <3-f T-ieieiances Cited, PTG892

information Disclosure Statementlsl, PTO-~i$w‘i9, Paper Nels). 53:34:’ 6

interview Summary, PTO-4‘i3

liotice of Draitsperscms Parent Drawing Review, F"l”G—94‘-v8
ixietice of informal Patent Application, PTO-152

355 -QFFICE ACTIGN mi THE F£'3.i.£.C§WiNG PA 655

U, S Patent and Trademark Office V

PTO«32é3 -Jfiav. 9-98} Office Actian Summazy Part in‘ i-‘aiiaer N0.
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DETAILED ACTEQN

Ciaim Rejections ~ 35' HSC § 112

Ciaims 6, 7, and '36 are rejected under 35 U.S.C_ 112, sectmd paragaagah, as being

indefmiige for faiiing to particuiariy paint out and distinctly slain} the subject matter which

appiicant regards as the invention.

Claims 6 and 16 are vague and indefinite because it is unclear what is meant by “ta

ijncrease the sensitivity of said charge pump circuit gig touching of said touch terrninai by an

operatofs body,”

Claim R:'.ji£—£¢’.‘Ei03*£S - 35 £)’.,'t’,‘ § ,5 £53

2..
The fuilowing is a quotation of the appropriate paragraphs ot‘35 USE. H32 that form the

basis fur the rejeetiuns under this section made in this Office acticm:

A person shall be entitled to a patent unless -—

(13) the ;'m'enti<m was patented or described in a printed publication in this or a foreign or in public use 02'
on sale in this country, mere than one year psiur to the date of apgt-Jia2:1;i:m for patent in the United States.

Ciaims 1-4 and 12-34 are rejected under 35 U,S.C. I02(b) as being anticipated by Kent.

{4,352.,14E)

Kent discloses 22, capacitive respcmsive switching eunaprisingz an usciiiamr (N5, N6, R1,

C E) having 2: frequency of 1 MHZ, an input touch terminai (3), a detector circuit (E) cuupied to

said osciiiatur and said “much input termiuai, DC power suppiy (1), wherein said periudic input

signal provided by said {)SCiH&’€O1' is a square wave see coiumn 2, times 9-12, and a. pluraiity of
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active elements cmipirsizi to an outpui of said osciilaior :0 buffer &i’1diIT1§3!'GV€ the shape of the

square wave csutput therefmm {C3, (34, R2), arid a. charge pump (Di, Ni, R4, and (36).

(310522: Rejeczisvmf - 35 USC 3‘? I {E3

4. The foliawirig is a quciiaiiori <>f35 U.S.C 103(3) which forms the basis for all Oi’3V‘i0uSE'l€-SS

rejections set fortii in this Shine action:

(a) A patent may mi he obtained Ihaizgh the invention is not identicaiiy ciiscioseci or described as set forth in
S¢?QL‘i()]’1 [02 of Ehis titic, if the riiffsren-3:25 bctxmceii the subject matter sought to be patented an-1i the: prior an: are
such that the suhjsct matter as a whois would have ‘cm:-:11 obvious at the time the invention was rmatie to a person
having ordinary skill in the art to which said. subject mzmer pertains. Patentaabiiiiy shah not he tiegstived by themanner in which the invemisn was made.

Claims -34}, E8, and 19 are rejected under 35 U.S.C. iO3(a) as being unpatesmtabie over

Kent in View (.)fi1”igE":'.ii’i1:‘aH’3‘1 (5,087,825).

Claims 8 and 9 acid the iimitatimis of a mic-rocmitroiier. Kent does mi disclose the

detector circuit iiiciuding :3. micmszoritroiier. However, Irigraham discicises s detectar circuit

iiiciudiiig 21 rnicmcontrgiiiw. (80) it wauhi iiiive heeii ohvicsus :0 0116 cf 0i'(‘iiI13l”y shiii in the an to

repisce the detecier circuit ofKsnt with the deiectcr circuit 0i‘higra.ham in (‘21‘£‘iE§I‘ ta provide a

cornputeiized cmitmi circuit tiiat C-Em contmi s piuraiiiy of difi"ei'+3ni ioad requirements sent by a.

piuraiiiy of touch sensers.

Claims 10 and 11 add the iimitatiens of :41 phiraiity ofiiipui touch terminais arm} a phiraiity

c~i*E;ouch circuits. Kant only teaches 01163 touch input iermiriai and one: much cimiiitry. However,

higmhaiii dismisses a phiraiity cf input taut;-ii teimiiiais (18) with cerresponding much circuits. it

woiiici have been obvious ta ones (if Q1‘(‘.i‘in3.iy shiii in the art at the time the invention was made E13
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utilize the teaclairigs efingraliam inte Keillififi device for the piirpese mlprovidirig a plurality et‘

ways in wliieii the loatl may lie contmlled see eeluram 2, lines 36w4{).

As to claims 18 and i9, liietit discloses a capacitive resperisive switcliirig eoiripiising: an

oscillator (N5, N6, Rl, Cl) having 3, frequency of l Mi-lZ, an input touch terminal {3), and e

deteeter circuit (IE) eeupled to said oscillater and said touch input terrriinel. Kent only teaches

tine tcauclt input terminal and cine to-ucli circuitry. However, lngialiain cliseloses a plurality of

input ttaiicli temiinals (18) Wil'.l”l corresponding touch circuits. it would have been eltivious t0 one

cf ordinary skill in the art at the time the iiiveiition was mairle to utilize the teacliirlgs rsflngralizirit

into Kerifs device for the purpese of providing a plurality cf ways in whiclt the leatl imty be

controlled see column 2, lines 36-40. Kent also does not disclose the details eftlie teueli input

eerriprisirig it dielectric siibstrate. liewever, lrigrahaiii dees {llSCi()S8 a touch sensor comprising a

dielectric layer substrate (26). lt weulii have been ebvious to one of czrdinary skill in the an at the

time the invention was made ta utilize the teacliings oflngraharii irite Kerit’s device as this is 2:

well lmowri way to activate a. capacitor switch input.

6i Clairiis 8«l l, 18, anti l9 are rejected under 35 U.S.C. l03(a) as beirrg unpateritable over

Kent in View {)fKli‘tOl‘i {5,235,2l7}.

Kerri diseleses 2: capacitive resperisive switciiiiig comprising: an escillzitor (N5, N6, Rl,

Cl} having ‘cl fiequemty or" I an input teueh tetmirial (3), and 53 detector circuit (E) coupled

to staid Oseiileter and said touch input terminal.
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Kent does not disclese the shape 0f the touch terminal. Hewever, Kirton disclcises a.

touch terminal (14) wliieii is dorraeei shaped. it woulrl have been obvious in one (if ordinary skill

in the an at the time the inveritien was made to utilize the teachings 0fK.i1'i0n into Kerifs device

for the purpose of pmviding a much sensor which is easy in operate.

7. Clriirus 5 and ES are objected to as being dependent upon a rejected base claim, but wuuld;

be eilnwable if rewritten in independent form including all eftlie iirziimtiens of the base claim and

any imervening i:ln,ims.

8. Claims 6, 7, and ‘E6 would be aiiowabie if rewrifitten to <:»verc.0m-e the rejecii.ou{s) under 35

U.S.C. iii‘: set fart}: in this Ofiiee action and to include all ufthe limitations ofihe base ciaini anrl

any intervening; eiaiins.

Any inquiry concerning this sseinrnuraicririen or earlier communications from the examiner
should be directerl to iunatlian S: Kaplan whose telephone number is (703) 3G8»l'216l

Any inquiry of a general raaiure or relaring to the status ofiiiis applicatien shouici be
Ciirecteu tn the Group receptionist whose telepliene number is (703) 3084 782.

" An} 1}, 1997

F\RTL3Nl"E"2‘.-?
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Pam: PTO 945 {Rain ‘E0-M} L‘-‘.3. DEPA5LRT?v§E3NT 0}‘ CGMMERCE3 ~ Pain»! and Tx~a<icu:;u'k Gffic-a Applicasiaa

NWEICE QF BRAF’I'SPERSQN’S PATEN1‘ nmwmsz; REVIEW

FTQ §)r®:so:a.§ mvizzw all ariginaiiy filed drawings; mgarrlisss of wfaétfgfi {hay are designatsd ass fumxzi 0: infmwxxai. Adsiitioaaaiiy,
pawns Exmsisam wiil :=:.vis:w the drawings for mmpfiance wiah the regulasisznss. Dirac: telephone inquizier. concerning this mview in
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Atty. BOCi{€i No. NARGE ?~3i{3

~ THE UNETEB S'1‘A.'E7ES P.A'I‘EN“'.E.‘ AND ".§‘RAi}iEMA;RK OFFECE

£'§1‘i : 2107

Examiner 2 .5. Kapiaii

Appln. N0, 2 O8/€501,268

Fiiing Date : January 31, 199%

Appiicam : Byron Hourmami

For : CAPACHIVE RELSPQNSEVE E§_.EZ(ITRQNEC SWETCHENG CERCUET§
? s

Assisiant Ccmimissiczner fer Patcnts ii

Washington, Bag: 29231 R§§CEi\§Ei3
SE? 3 2 3%?

GRQEN 2% $9
is. I:
‘s E.

This is a respcnse to the Office Acticin maiised April 22, . The ‘aims for fiiing 23.

Dear Sir:

A_MENDMENT

respsrmse to the: Qffice Action has been extmded by me petition for 3. 0ne—nionth txtcnsinn of

time: and payment of the appropriate fee fiied concurrently with {his zaniendmsnt. Apgziicsam

rzsqucsts that the Examiner amend the ab<ws:—captioned appiicatien as feliews.

In the Draiviiigs:

Subject :0 the approval ef the Examiner, pkcass armnd Figs. 1, 3, 4, 5, ii, 12, 13,

14, mid 18 as shown in red on the attached sheets of drawings.

£§._§ I

Please amend the specification as foiiuws:

Fags: 1, iim: 9, change "in<3vemcnt" to fiiicvcments-—.

Fags 2, iim: 17, after ‘.‘is" insert «—(arc)~~.

\ Page 12, Eiiie 1, chariga "ground" {(3 —~<.:omm<3n~~.

Page 12;, iiiic 5, change ’"a.ppx‘0v<:c;i" to ..-_iiSi€fi——n~.
‘rm

Page 12, fine 9, change: "gmmiezi" to --flaming common».

\“‘° Page 1'2, line: 12, delete "mi$“.
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Applicant 2 Byron Hounmxaii

Appin. No. : 08/631,268

Page : 2

m Page 13, iine E9, after "0perat<>r" insert .-—m—~.
Page 14, fine 2, after "capacitance" irxsert -40 gr0z:m.d~—.

_ 3 Page 15, iine 2, change "ground" to —~comm<m~~.

\" Page 17, line 9, change "an extemai" me ——a-~.
\ Page 1?, fine 12, change "Z8" to ——Z§~~.

\\ Page 18, fine 11, change "ZW" to ——Z\,,——:

.\ Page 21,. line 11, change ”a>:1 external" :0 we».

\ Page 21, line E6, change "it’s" :0 “its”.
\

\’‘Page 23, Eine 12, change "wiEi“ to —~weiE——.

\ Page 23, Eine 20, cieiete "prefera1'>iy“,

\ Page 25, me 7, delete ”reEat':ve ta an extemai ground such as the earth“,

\' Page 26, line 4, change "g3:0un<i" ta —~cQmm0n».

Page 26, has 6, change "grQu:1d" E0 ~~r.:<Jmm0n----

Page 26, Eine 7, change "ground“ to ——:;01mnm*:——.

Page 26, line 9, change "greund" :0 ——c<:3nm1on~~.

Page 126, Eine 10, change “gmumi" to -~-s:m‘nm0n»— (bash mzcurrenazes).

Page 26, line 12, change "ground‘‘ in —-csmmen-—.

Page 26, line 14, after "capacitance" insert “to gmund-~.

Page '26, Sine 17, after "capaci1'::1:1c:e“ insert «to ground“.

Page 29, iine 13, change "c<3uple(i" to —~<.iirec:tEy cz:mnected—-.

Page 29, Him 14, change "e;0u.pks:i” to —-éircctiy colmected-—.
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Applicant : Eymn Hsurrrxarnrfi

Appin. N0. : O8f6G£ 268

Page : 3

Page 29, iinr: 142-, delete "output uf me".

Fag; 29, Bin»: 14-, change "213“ E0 ~—21€:i—~.

Page 30, Him: 3, after "bstwezen" insert «near mm.

Page 30,, Ring: 16, change: “:;irc;1;ii:s" is —~cirr:uit(s)——.

Page 33 , Ring 4, change "mum" to ~-car1—~.

Fag: 31, line 6, rzlefiats "-and preferabiy". .

Fags 31, Bins 18, deiete "cnfiiezcrmr 0f rrarrsistrsr 419 and figaiirrg ground Erna: 301".

\

\

\ Page 31, Rims 17% riairzte "be‘£.w€e:rr the".

\

\
Page 32, Bins £1, aftsr “ir1cEudes" insert wrcsistor 412 anti-~.

\ Page: 32, Sine 12, before: “re:::isi.or" insert ~~i'<:~~.

‘\ Page 32, Rina £6, change “Resistor 413 is used 5:0 Eirrrit the bass currcm.” to “““““ H

‘ base: of transistor 410 is cururcscierimvia resistor 4&3 :9 line 451 connecfreri to much pad 450.-—.

Page 33, line 11, after "s:apacitance" insert —-to greunzim

\"“ Page 33, has 11, daieie “ear?;h".

 ‘*~Pagr: 33, line: 15, aftctr "rm/r:rsr:“ insert ~-bias“.

\ Page 33, iirre 15?, change "thereby reducing" to ~-—zm<.i aisr) reduce-~.

‘V Page 40, fine: 11, aftcr "length" insert ~".4§1,"~‘t
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Applicant : Byron Hfiilffinflnd

Appin. Na. : 08/661,268

Fags: : 4

\\ Page 43, Hm: 11, change "pad 451“ to "pad 450».

\ Page 41, line 9, changs "am an earth rclativs ground" to «with ground connectivnm.

Page 41, Sine 10, after “I1i)3," deiezte "and".

Page 42, fine 9, change "to 1"§:iativ§: earth glmsnd 1103" it) “via Eine EH33 to gmumi-—.

Fags 42, fine 17, change '°;;0wer line" to «power common iinem.

Page 42, line 17, (idem ”x*eiatiVvt:".

Rage 44, fine 3,. change "3 zrazzsisior" to -—a bigsalar P‘NE* transistor»-.

Page 44, him: 8, change "E4-'20“ to --14-'20a«~.

\ Page 44, fine 9, change ”power iinfi" to wpowrzer common linen.

‘\ Page 44, fins: 18, change "mzzs." ts ~~1424a~-.

X‘ Page 45, Einenz, change "ptswer line" is ~~p0wer cmnxmm 1ims:~—.

\ Page 45, Sine 4, change ‘’negative‘‘ to -«inverting input",

Page 45, fine: 4, change "pssitive" to «mm--inverting input-«.

Page 45, iinc 11,, change: "power fine" to n—p0w‘er common iirzcw.

Page 45, Eine 12, after "E3356 of“ insert «bipolar ?NP—~..

Fags 45, line 13., change: "power fine" to,» ——power CGmI1"i0l‘1iim’:~~.

\

\.

' \,

Page 46, fine 4, change "puwer iine" :0 «power commcsn iinz:-—.

\‘ Page 46, fine S, ciaaxlges "n-sgaE;ivc" ta) ——inw:ning inpuiw.

\ * H F ' N - r *
Page 46, hm: 6, change: pusatwz-2 to -—n0n~1nvertmg mputm.

\
Page 46, Eine 7, change "positive” to —~n0n—invem'11g inpué:——.

\

\' Page 46, line 8, change: ”p0wer iine" to “power aomman E1112:-—.
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1'-\§_3p§iCant

Appin. Ne.

Page 2 5

?age 46, fin; E0,
\

Page 46, Eng 11,

Page 46 ,\line E2,

Page 46:‘ iine 14,

Pagééé, iine 15,

nccnrrenees) .

Fage 45, iine 15,
\.

Pagéié, line 16,\

Paggéé, iine 17,

Page‘ 47, iine 15,
\

Page 47, iine E7,

Page\47, iine 18,

Pag:?47, iine 19,
\

Page 48, line 15,

.\ G
Page 48, iine 15,

Fag: 43, iine E6,

Fage\48g iine 20,
x

B;/mn Hnurniaiid

08/601 ,?;68

change "H5323" in —~'§fi3{}——.

change "positive" to -~nen—invei"iing~~.

eliange "inveimr gene" in ——inveit'mr NAND gate-—.

change "inverter gene" in ~—invert0r NAND gate».

change "iiiveimi gins" to ——invei'E;er NAND gate“ {bani

change "pewer Sine" to wpcawei“ connnen iine—~.

after “switching" inziert mhipeiar PNP-«.

change "newer line" to wpower cnnininn iineu.

change "(E.éi28)“ £0 -{invennr NAND gate i6;.8)~-.

change. "(£536)" in ~~{lé36)~~.

after "w1ien“ insert ——=:i'1e——.

change '”nutt(in" to ——touch ienninaiu.

ll
after "nine inset: “of ihe much switch circnits«—.

after "redundant" insert ureiay driver»-.

after "niie" insert ~~0f the driver circuits».

change "22()1" to —~2205. Paini bnnon ?,2€)1——.

\ c

Page 49, Eine L deflate "seccnd“ (fnrst. ncc.ui'rene.:e).

Rage 50, line 6, change ”sid" to wsiciew.

\
Page 51, Fine 4, after “smai§er" insert ~~series——.

\

Page 51, iine 6, after "body" inset: "in greuniiw {bath occuirences).
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Appiicam : Byrcm Hcmmmnd

Appin. N0. : 08/601 ,2{§3

Page : 6

\

Page 51, fine 8, after "capacitance" inssrc “to ground--,
\

Page 51, iintz 10, change: "e:arth” to —~ground~~.

Raga: :'.‘v"$\“, line 1, change: "dccrease and in<:.rease*‘ to ~~a<5.jus&'—-.
\

Page: 53, iine L2, delete "respectiveiy".\.

53, Rim 5, after "2G€.3” insert «(Fig 6)» (first 0ccum:nc«.=:).

Page 53, line 10, change “pu1is" to wseurcesw.

T.L:3_t§:§...Ab.m._s;t;‘.::§;£:

Pleasa anmad the abstract as follows:

\.
Line 6, besfures Wench" insert «proximity and.——.

\
Lima 9, afier "s;apac.imnce" insert -40 gmund--.

Lin 9, after "when" insert‘: ~~i:r: gsmxiznity orm

In the Claims:

Pleasa ansend ciaim.s 1, 3, 5, 6, .‘i.2~l3, and ES), and add newxi claims 21-32 as foiiewsz

1. (Amemfieai) A capacitive rasponsiva eiecimnic switching circuit comprising:

an osciiiator providing a periodic emtpu: signal having a frequancy of 50 RH; or

greater;

an input much terminai having a disiemric cover defining an area far an Gpfiféitfll" to

provide an input by proximity and touch, an 0p&ra‘{.or’s bucigg cagaciiance to ground as scnscd

.e;ia:9_u.g:L;=_2;i.;gi,1::p1:_:__§Q_u§i3___t§x1:1_i:;;:§__xa:3¢i::g_a§___zg__i11;:;§_1:iam____________§;__a;§2a_“gigi§__i:1m;_i__§9_t;§1:

terminai ihat is Q:axin1at:;__§:;e oQez'ator’s body; and
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Appiican: : Byron Hounnand

Appin. No. : 08/601,268

Page : 7

a detecmr circuit ceupieci to said usciiiamr for rccaiving said pcrioéic output signal

fmiii said Qsciiiamiy and coupicd :0 said input touch icnninai, said (§’€.‘3§¥.‘.£3‘tC}1‘ circuit bcsing

responsive to signais from said. osciiiator am ihe presence cf an 0pcra:<>r’s heady capacitancc

:0 Qffllmd ccupicd in said much tciminai when groximai or tciuchcd by an 0pei'aim' £0 pmvide

_ a comic} output signal wiicrcin said cictcctor circuit inciucics means for gcmratiiig said
caiitmi sigmii when the sensed hedy cgQgggiggggg__;g__g,§91;_:;§i__§;gg§§gs a thrcshcid icy§L_ig__Q;;d;§§

$0 ¥£'fi!‘Vi:‘Il‘E miiniciidcd activatimi based ii an an 0 craim’s iiiadveneiit )l'OXi1Eii’§y_'__:l_§_§_@__§'_=g;a_g:_ii

with said input touch tcimiiial.<~wu« .- ..:m.....=-....::=...::......~a.=.~.1....;.:.~.::w.—m._ac...;rsmmur:m:r:xxm-sssgxamc.-m‘:.%.-:m “

.9

L \ Ciaim 3, iinc 2, delete "reference :0 an cxtei'i'iai".
, .. .. ----- ~-::..':.r.~.v.~s'.-r.-:.*::::.::::=.:e.-..--.:sna-:.L._ ... ......~:--V.~ro-:.~nx'r:t~.‘—-n‘-'--—» -«—-—~ « --x ..:-.: . '- — ' ~ -~ — v- " “...Mmna»na mmmm.-amm:Lau.mm.

?
e°°% (Amencicd) A czagacitivc resgcmsivc cicctronic §:Til€] switching circuit {as defined in

ciaim E arid furfthcr including} wmgrising:

an osciiiator Qroviding a gcricciic csumut signai having a frcgucncgg 9350 KHZ. or

greateg;

an input much tci§_§_i_i_§;i_a_§ de:i'iiiiiig“g_i_*_i__:g;r§_.3. for an ugcrzitoi“ :0 grcavide an ingui by

a detector circuit cougied to said csciiiamr for receiving said Qeriociic cutgut signal

f__1‘_Q__I__I‘_i said osciiiatoi, and cuugicii to said ingut touch icrminai, said dctecicr circuit being

gresence of an ogerato1"s body cagacitancc
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in gmnnci enngieii in saiginggggfln ieggninai when gwxiinai er touched bv an ()§§€3F?ii.Oi.“ to gigging

an eonimi 0'i:3.piii signal; min

a floating {ground} common geiieratnr cnnpied in said oseiilatnr for receiving said

square wave nutpui signai, said fiezniiig {gminidj ggginggg generator generating a floating

{ground} coininon reference fer said detector circuit that is set at a fixed vantage beinw and

M tracks the square wave Output signal.
W}E} i
W "6"; (Amended) The swiiching eiienit as defiiied in eiaiin°6': wherein saiii deteetei eiieiiit is

powered by said square wave output signai provided by said nseiilatnr and fly said floating

igmundj ennininn reference pmviiied by said floating {ground} eommen generator [in

increase} thereby increasing {he sensitivity of said detector cireiiit in Qmxiiniity and mucking

of said much temiinai by an npemmfs body.~—-r-»----~ --------------«~—~:—vv:,~.r-m—n—,r:::-r:;2::x1-:..___,,_~..._,;:r+--;:::'*::=":~::.:-.r:.:;2i;::i:;:;=w.=.:::—~::.~x.-.-me.v.~;-:.x:'a-. - ... ..

... ..—.._ ‘ .,.._., .... ,. . M...--.;.._,_ A , . _,i...... x,—,x=g=«.-“.=...m...—.».“»....r_ fl , ‘.1_.,,_.“,,.,,,,.:.,,.,,,,,,.,,7,.,,,.,.,-.........,..,.,.‘,~..,....,......,....,.w ..........+.,..,—,i-—=-~.-r—.—~. ,\ . .4 -L. . x.~,-,-;_n-‘me-.-ax»--..=‘ >v...-..:n-Kl . . . =3-.. .. ,—-7<r:«-\

2. (Amended) A Q1'0Xi!'R'1iiV and much enntmiied switching eirenii cnmprising:

an oseiiiainr przwiziing 3 square wave eutput signai having a frequency of Si) kHz or

‘— greater;

a touch terrninai ;i_igiying__a___§ieie_e§iigvgggggg defining an input ierniinai for coupiiiig to

an opeminfs body eapaciiaiiee ta gmund; and

‘:1 charge pump circuit conpied to said eseiiiator for receiving said square wave nutpnt

sigiiai, and eoupied in said much ierininai, said charge pnnip circuit having an output

ieiininai that suppiies an output signal iiaviiig ii voiiage {hat Varies when said inneii ierniinai

I
,,~.

\\'y~i
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is ggrpxinigimgg romzheai by arr eperamr’s bedy, the mirage ef said ourggut gjggai varies egg

fisriciien of the area of said tcsueii terminal that is roximzri er mucheri by an ogerator,

wherein said charge pump circuit includes at least: me high speed diode coupled

between said e:§eiiiamr and said much rermiriai, for eriharicirig a seiisiiivity at which said

charge purrap responds to serieed body eapaciiaiice to rzmurici at said touch terminal for higher

frequencies.

13. (Airiended) The {touch eorrrreii groximiiv gggggggiimgenrroiied circuit as defined in

eiaim i2 and further irieiuding 3 BC power supply for supplying power to said oseiiiarer and

a {reference to an external} ground.v-nm..mnww.ww.pmmm.m

\
Claim 14, line 1, change “much eomroi" to mproxirriity and touch e0ntrei‘ied——.

‘ _‘ 4,. ...-a.-.ea¢smem»r.-«:_v..-xi-.x-ar.-:sv'.-;;c—.-::x.-1:;mm.n::-.:—:n:.x:s;4..-m..mc.w.izu:u.-w:e.m.ue««me.-+.—c.u=.-...«a-u.-r=u;u—-x:;o- , nczmawu-.-.-.:.-wnwz,m *u 

Mir .1
“E5”: (Amended) A Qroximiiy and {The} much ieeirrrryi} cerrrreiied swiiiehiiig circuit [as

defined in ciaim 12 and fimher irieiudirigj cmrigi'ising:

_z_1g_;_g_§:_:_i_li_i_§_{g_§_1_3g0»'idin 7:! s uare wave our ut sierra} haviri 21 fie uenc of 50 ECH2 or

0,,reater ;

W a touch teririinai defining an irigut terrriinai for ceupiing to an ogerat0r’s bedy
C3:§;8.Cif3.i‘i.C€ is) ground;

a charge amine circuit c0uei.m_mm."me<iI0 said

si mi and C011 vied to said touch terminal said char ‘e um. circuit havin ‘ an Quit 11$
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harrrrinai that supgiies an oumut Si?rial having 3 voitage that varies when said much tgggjggj

is mximai 01' immhed 3'3 ' an men‘:-amr’s hddv' and

a fioaririg {ground} §9j generater coupied to said oscillator for receiving said

square wave ouiipui: sigriai, said floating {gmuhd} g;<_;g;i_r_r_gg_r_i generator gcraerating a fioaiihg

{ground} common refarence far said charge pump circuit azhai is sci at a fixed vrihtage below

and tracks said square wave output. sigriah

wherein said charge gazing circuit. iiiciudes at fleas: rggig high sgeed diddr: mugied

hetweeh said ascilhuidr and said tgjg_£_.}_i rarrnihai, for enhancing 21 sensitivity at which said

r:har?e__;gg_rr_;§_r€s onds to scthscd bod ca acitance 10 round at said much terminal for hi her

frcguehcies.

ix

(Amended) The Q;gg<_hr__1g:yma;r1g E0'E.lS.‘.i1 icomroij ggggrcgflggi ciresuii. as defined in ciaim-1&5:

wherein said charge purhp Cirillliil is pdwzsrzzd by said square wave outpus: signal provided by

said osatiilamr and said fioziting {ground} cdmmrxrr reference provided by said fldating

{ground} ccmmori geiierator {to increase] thereby inqr_e;gr§_§Qg the sensitivity of said charge:

pump circuit to pmxirhiaty and muching of said much aerriiinai by an operai'.0r"s body.Iiflwnrlanlirumnnrainunwnnnwux . ‘:(vsI:r.'|.'\>..-nv<’x.5rv-1-zutaal-zvvzww - rvhrv»"fl'"W*'\'N""'—W'WW’WWW“ "“°““' ""“""'*"°"'“"""""‘» ‘

\ Ciairh 17, line: 1, chaiige " much comm!" is wproxirriity and toucii C01'ifI‘0}§€€5.~~.
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18. (Amended) A capacitive responsive eieenroiiie switching circuit eoniprfisingt

an nseiiiater providing a periodic output signed having a predefined frequency;

a pinraiity of iiipin touch renninais rieiining adjacent areas on a dielectric substrate for

an operator to provide inputs by prnxirniiy and touch; and

a detector circuit eoupied to said nseiiiainr for receiving said periodic output signed

frnin said oseiiiaror, and coupled EU said input touch terminals, said deteeinr eireni: being

responsive in signals frnrn said oseiiiatnr and the presence of an nperarnr’s hndy capacitance

rmggrgggizgig eonpied said much terminals when proximal or touched by an nperator in provide 3

eontroi output signal,

wherein said predefiried frequency of said oseiiiator is seieeted to decrease the

/impedance nf said dieieeirie snhsrrsne reiziiive in the impedance of any eerinirninate than may

create. an eieetricai on said dieieetrie substrate path between said adjacent nreas_.__ and wherein
mw

Elanaaonaaaauaar

said Ci€§§€<_I_§__i§_§j__CiI“{3liiI eorngsres the sensed bodv eagaeitanee to ground pregggrnsre an input

touch terminal to a rhresiioid ievei in greveiii iggarivenent generation of the conrroi nnrgur

2.6. (Amended): A capacitive responsive electronic switching circuit comprising:

an oseiiizntor providing a periodic output signai having 21 predefined frequency;

a dnrneshaped touch tenninai defining an area for an operator to provide an input by

ggroxirnity and much, wherein the dame shape of the touch terminal is constructed in

ergonomically fit the paini of a human hand; and
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3.

a detector circuit; cnupied in said osciiiator for rsceiving said periociic output signal

fmni said osciiiatnr, and cnupied in said {input} much  Q§§ [nanninais], said deiecmr

circuit inning responsive to signais fmm said osciiiator and the: pI"EES€i1C¢ of an nperatnfs body

capacitance: E0 ground cnnplnd gg said much iienninais} tetminai \>VhiiI‘h proximai or muciied

by an operator an pmvicie: a control nutput signai, said denigacinr ecinzuit incinciing means for

giiscriminating between 2: proximity and much nf said doin§;§_n_2_1g§§__§9_uch terminai by the

aim of 2: human hand zind and much bv_..4 ._....

21. (New) A capacitive respnnsive eiecirnnic swiiching circuit comprising:

an osciiiamr providing a pei'i<>di<: output signai Inaviiig a predefined fi'<:<.;n::in;y;

a much tenninai de::fii1in_g an area fnr an ope1'ai:o:' to prnvide an inpus; by proximity and

touch; and

21 datector circuit cnnpien to said osciiiatnr fem‘ receiving said perioiiie; output signai

from said nsciiiatnr, and cnupied :0 said much tctrrninaip said deteecmr circuit being

respnnsive to signais from said nsciiiatnr and the presence of an o;iei'atoi"s body ca.pai:i:an<;«:

to ground cniipicd to said much terminal wheii prnximai nr tnuched by an nperamr in pmvide

3. control output signal, said detector circuit inciuding discriminating means for discriminating

bé3{W€<:"5i'i A pmxiiniiy and much of said tmicii terminai cm/sting substaniiaiiy aii of said area

of said ‘much terminni and a pmxiznity and much covniing iezss than substantiaiiy aii of said

area of said touch terminal.
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223 {New} The swi€.<;11ii1g circiiii as dcfiiiizd in claim 21, vvhatrisiii said much ierminai

includes 3 iiomc~siiape=ci dieieciric cover.

23, (Nam!) This switching circiiii as defined in claim 21, ‘Wi1£21‘&3iR‘i saiii iauch iamiiriai

inciudcs a §3aim—siz::d dieisctric cover.

24. (New) Ths switchiiig cimuit as defined in claim 13, wiieieiii said aiiscririiinaiiiig means

determines that a pmximity and much of said tmicii. ierminiii C0‘/'€i‘,’S substantially 215.1 of said

area cf said much tsmninal when said die:E€:i:ti'is: §;O\/€31’ is pmxiiiiai 02‘ touched with the palm

sf an operamr“s hand and determines that 3 proxiniity or much covers less than siibsiaiitiaiiy

all of said area of said much temiiiiai when said diciactric cover is pmximai GE“ mashed with

one (if an opc~:rator’s fingers.

25. (New) The switching‘ circuit as ciefiiiitii in ciaim 21. \Vi’1$3‘€i§'i said iiisciiininating means

iiiscriiiiiziaies between a proximity and {such of said mucii terminai covering substamiaiiy all

of said area of said much titmiinai and a pmxiiiiity and touch ccwixriiig 1655 than sutssiaiiiiaiiy

ail cf said area of said touch iaiminai bascsci iipmi a sensed ievei of itsody capacitance is

gmuiid proximate said touch temiinaiii
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26. {New} The switciiiiig circuit as defined in claim 21, wherein said coupiirig of

capacitance to ground occurs wiieii an opetstot’s body is proximate, but not touching, said

touch termittsl.

27. (New) A capacitive responsive eieetronie switeitirig circuit for s controiieti device

comprising:

an oseiiiator providing a periodic output sigiiai iiaviiig at predefined frequericy;

first and second touoit termirtais defining areas for an operator to provide art input by

proximity and touch; and

a detector circuit coupled to said osciiiator for receiving said periodic output sigriai

from said osciiistor, and eosrpied to said first and second touch terminztis, said detector

eircuit being responsive to signals from said osciiiator and the presence of an operator’s body

capacitance to ground eoupied to said first and second touch tetmirtais when proximzti. o

touched ‘oy an operator to provide a controi output signal for actustiori of the eootroiied

device. said t.iet.et;t.or circuit being configured to generate said control output sigtisi wheti/its/?di* I

I ,2’\\ 0.4an operator is proximai or touches said second touch temiirisi after the operator is proxignsl//X
or toociies said first touch terminal.

28. (New) The capacitive responsive eieettonit: switching circuit as tieiiiied iii cieim 27,

wherein. said detector circuit generates said control sigtisi only when an operator is proximal
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or touches said secoiitl touch teiiiiiiiai within a preeietemiined time period after the epetatei

is pmximai or touches saiti fitet touch temiiiiai.

29‘ {New} The capacitive responsive eieetmnie switching circuit as tiefiiieti in ciaim 27,

wherein said first and seeenti touch terminals are adapted te be iitetmteti on different surfaces

Of the eoiitmiieti device.

30, (New) The tzapaeitive E'€1Sp0IiSiV€ eiectrenie switching eimtiit ae tieiineti in eiaim 237,

wiiereiii said fimt and secoriti touch termiiials are aeaeteti tr: be mounted on i1GI'i—§)EiT&iiei

piimait‘ surfaces oi’ the controlled device.

i 31, {New} The capacitive responsive electronic switching circuit as defiiieti in eiaim 27,

wherein said first and second touch tetmiiiais are adapted to be mounted on pei'pet'itiieitiat‘

pianar surfaces of the eenttoiteci device.

32. (New) "iiie capacitive iespeiisive eietztttmie switching circuit as defined in eiaiiii 27 and

thither iiieiuding an iiidieattsif for indicating when said cieteetor circuit determiiies that an

eperatet is pmximai 01" touches said first touch temiiriai.. ..-.--.~'~.~n.---.-.'.. “>lA
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REMARKS

in the Office Aetinn, the Examiner intlieatetl that elairns 5 and i5 wtmlil be allowed if

rewritten in independeiit fotin including all the limitations of the base claim and any

intervening claiins, and that clairns 6., 7, and lé would alsn be allewetl if rewritten to

overcome tlie rejection under 35 U.S.C. §l l2. Anplieaiit wishes to tlianlt the Examiner fer

the early indication of allnwaltile subject tnzitter. By this ainentlnient, Applicant has amended

claims 5 and 15 by rewriting them in inclepentient fnnn and by einentlitig claims 6 and 16 to

evercenie the rejection under 35 l_.l.S.C. §ll2l 'l"‘l1etefnre, claims 5-7, l5, and i6 are in

conciitien fer allowance.

In the Office Aetien, the Examiner rejected claims 6, 7, and 16 antler 35 U.S.C.

§ll;?;, seeenti paragraph; rejected claims lwil and 1244 under 35 U.S.C. §1€l2(l)) as being

anticipated by US. Patent Ne. 4,352,141 issued to Kent; rejected claims 8-11, l8, and l9

under 35 U.S.C. §ll}3 as being unpatentable ever Kent in View emf US. Patent No.

5,337,825 issued to lngralianig and rejected claims 8-11, 18, and 19 under 35 U.S.C. §l{l3

as being unpatentalale over Kent in View of ‘US. Patent No. 5,235,231?’ issued to Kitten.

By this amendment, Applicant has amended elaiins l, 5, 6, 1248, and 29 to mere

clearly define the present invention, and has antled new claims 21432 to define additional

features of the present inventinn. Aecnrtlirigly, claims L32 are new pentlitig.

With respect to the rejection of elairns 6, 7, and 16 under 3:“: U.S.C. §112, seeenrl

paragraph, Applicant has amended claims 6 and 16 to mere clearly recite the present
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invention. Applicant snbniiis iiiai. ninencied ciaims 6, 7, and 216 meet the requirements of 35

U.S.C. §ii2, seennii paragraph.

Appiieant respectfully traverses the iejectieii of ciaiins 1~4 and i2-i4 nncier 3§ U

§ii)2?(b) as being nnticipateii by Kent. As pninied out on page :31 of the present npecificatinii,

the present inveniinn pmviiies 3. nieehanisni by which the teiicii enntmi circuit can

aiiseriniinaie between an intentional touching of the touch terminal and an inndvenent Contact

by the npei'atni'. Specificaiiy, when iiie ioneii teiniinai pziiineiz/an and includes 3. €ii€i.ECi.‘i‘iC

cover, users may inieniimnaiiy inneii the touch teiniinai by placing their palni ever the entire

surface of the touch terminal. Wiieii the operate: ininziies the ieucii ierminai in this nianner,

the touch eeiitmi eircnii nf the present. invention generates a coinmi signni. On the niiier

hand, if the nperainr innciverteniiy inueiies iiie much ienninai with one in two fingers, the

touch enntroi eintuit iii the present inventinn senses a lower bmiy capacitance in the

proximity of me much ierininai and thereby deiennines that the tnnezh was iniinteniinnai and

thus dnes not geneinéte the central signal.

As amended, independent ciaim 1 recites ii capaeiiive response eiectronic swiiciiing

circuit cornmising 21 cnnibiiiziiioii nf elements inciuiiing at ieasi; "an input touch ierniinni

having a dielectric: cover defining an area for an operatnr to provide an input by touch, an

0pernii;3i‘s body capacitance as sensed iiirnugii sziiii input much ienninai varying as a functinii

of the area of said innnt tench ierminai that is prnxiinaie the nperaiefs body," and a detector

circuit that "inc;iu<ies means for generating said cnntmi signai when the sensed bndy
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eapaeitaiiee exceeds 2: tiiresiieid level in erder is prevent unintended activation based upon an

eperatoi’s iiiziiivertem‘ €3OI1t3.£‘,i‘. with said input; touch temiiiiai. "

The Kent patent discloses a touch switch device that aim generates the contmi signal

in response E0 the ioueiiing of a mueii temiinai. Tiie Keiit patent, however, fails to teaeii or

sugges-A: a capacitive responsive electronic switchiiig eireiiii: having a detector eziieuii that

includes means for gEl‘i€‘.i‘3Iii'lg a eoiitiei signal when the sensed bedy capacitance exceeds a

ihiesiieici ievei in order to prevent uniiiteiicied aeiivsiiien based upeii an 0§erat01"’s inadvertent

contact with the input much temiiiiai. Thus, the Kent pateiia: does not anticipate mi render

obvious the inveritimi as defined in imiependem eiaim 1. Clearly, the Kent patent does not

ciiseiose any way of discriminating between a pariiai '{OL‘2Ci'). and 3 {iii} ieueii of the {@3181}

ieimiiiai.

With respect to imiependem: ciaiin 12, the Kent patent fails to teach 0: suggest a

ieueii--eenireiied switching circuit comprising 2: charge pump circuit that supplies an eiiipiit

signal having a voltage that varies as ii fuiictieii ef the area of the much terminal that is

ieueiied by an eperamr. Therefore, the Kent patent faiis to teach or suggest each and every

element recited in independent ciaim 12.

For these reasons, independent ciaimi 1 am} 12, as weil as claims 24, 13, and 14

which depend i'i‘5€:i'€i'i‘Oh'1'i, are aiiewahie over the Kent patem.

Appiiczaiit i'espe::tfiii1y traverses the rejection of eiaiiiis 8-11, 18, and 19 under 35

U.S,C. §i()3 as; beiiig unpatentaiiie river Kent in View 03’ irigrahain, Like the Ken: pateni,

the iiigraiizim patent, which is assigned ii) the assignee cf the pi'esei'it iiivemieii, faiis ‘£0 ieach
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Gr suggest a touch cnntrnl circuit that tllscrin1inates between a full lntnntinnal contact with a

tenth tnrniinal and an inatlvertent partial contact nf tile same tnncli terminal, 'l.‘ln3rcfnn:., the

combination tn‘ the Kent and ingrahani patents fails to teach or snggnst sac}: and every

element recited in independent claim l. Fm" this reason claims 841,, which dnpnntl from

inclspendnnt claim ll sire allnwanln (war the combination nf the Kent and lngralnnn patents.

‘With respect in indepenclnnt claim l8, the Kent and lngraliani patents bath fail to

tnacli 02‘ suggest a capacitivn l‘€S§3GIlSiV§: elnclrnnlc switching circuit cnniprising a clelentnr

circuit that nnnipai'es the sensed body capacltancs: prnxiinatn an input §0l.1Ci‘l terminal in 3

threshold level in nrder tn §)I’€-Willi iiiaclvertent generatlen of a control output signal. Fm’

these rnasnns, Applicant submits that independent claims l anal l8, as well as tzlaiins 8—ll

and El‘) wliicli tlnpend therefrom, are allnwable over the Kent and lngrnliazn patents whetlier

cnnsiclarecl separately or in cotnbinnlinnl

Applis.:an.t respectfully trtwsrsezs the: rejection of claims 8-11, 18, and l9 under 35

U.‘3.C. §l(l3 as being nnpatnntablts aver Kent in Vl€‘.‘W nf Kirtnn. Tile Kirtoii pateiit, like the

Kent and lngraliain patents, does not disclose a loucli cnntrnl circuit that is capable of

discriminating lintwnen 3 full inlentinnnl i'0l1Ch 0:" ti muesli tenninal and an inadvertent touch

cf 3 portion of the sni“l‘ac:.<: 0f the touch terinitial. F01“ tlinsn teasnnss intltzpentienl claims 1

and 18, as wall as claims Sill and i9 wliiezh clnpend tllerefmnl, are allnwalile over the

teachings of tlic Kent and Kil.“i0l’l patsnts wlietlici" COllSi§ié3l'f:¥.i separately or in cotnbiilatinn.

lt is nntecl that the Examiner has nnl rejected claims 17 and 20 in the Office Action.

Claim 17 dnpeilils frnin iildezpeiltleiit nlaiin 12 Elild is linlievntl to be allnwnlllt: for tile rtsasons



Page 415 of 1714

Applicant : Byron Heurniand

Appln. Ne. : O8/601,268

Page : 20

discussed above with respect to claim l2;. independent claim 20 recites at dnme—sliaped touch

terinitinl. By this stnendntent, Applicant has amended independent ttittitn 20 to recite that the

detector circuit includes means for discriminating between a teuelt if the dnme—slntped tetteli

tenninnl by the paltn of a intrnan hand and a tench by a human finger. For the reasnns

stated above with respeet tn independent claints I, 12, and 18, Applicant sulnnits that

independent elaitn 20 is aiimvabie over the cenibined teachings of the Kent, lngrttliatn, and

Kitten patents.

in this ainendinent, Applicant has presented new independent claim 21, and claims 22«

26 which depend titetefrntn. New independent claim 21 defines 21 capacitive responsive

eleettnnie switcliing circuit eetnptislng at least at deteetnr circuit "including diseritninltting

means for discriminating between the tenet: of said ‘ifillfiii terminal centering substantially all

of said area of said ttnieli terminal and a touch enveting less than substantially all of said

area of said tnueli tetniinai. i'~’ni' the reasdns discussed aitnve with respect to the other

independent eiaitns, Applicants snltitnit that neither the Kent, lngraiiani, net Kitten nateitts

teaelt or suggest the tench cnntrol circuit including 21 deteettnr circuit having such

discriminating means. Tltetefere, new independent claim El as Wei}. as elaiins 2?;~2t3 are

allowable ever the references cited of record.

New independent claim 27 recites ti switching circuit for a. control device that

entnprises at least first and seeend teneli terminals and 3 deteettir circuit that getterates it

enntrol output signal for actuation til‘ the control device when an operator is proximal or

teuehes the second tenet: terminal after the nperatnr is prdxlrnal er teneltes the first tonelt
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Agspticant : Byron E-Eourmand

Appin. N0. : G8/{$01,268

Page : 21

tcmaiilal. Dapamdant ciaim 28 rescims that the: detecter circuit ge.ne1'ats3s the: cmntmi sigraai

miy when the second teuclt temtinai is actttateti within ét ptcdetemtimzd timc period after tha

actuation fit’ the firs: {mach tet'minaE.. Agapiicattt submits that none of the cited ratbrences

teaches GI‘ suggests such features. New claims 29-32: depené from new indepemient claim 27

and am beiievezi to be aliowabie far the same reasons statsd above with respect to:

mdepettdent sziaixn 27’.

In View of the frstegning amtmdmems and FCIHERIEQS3 Appiicaxtt submits that the present

ixwentiott as defined in the pending claims, is alltvwabie ever the prior art of record. The

}3xaminer’s reconsideraticm and timely allcwancs of the ciaims art: rtsqutzsted. A Notice 0f

Aiiatvattce is thercfom respcctfuily soiicited.

Rasptectfuiiy submitted,

BYRON HGUWAND

By: Price, Hesneveld, Coaptxt,

\’ Dewitt 8: Litton

Registration N0. 34 559

6535 Ketmxoor, SE.
Post Office: Box 2%‘?

Grant} Rapids, Michigan 49501

(616) .949—96i()

TSC/TKS
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‘ that this paper, together with 2.11 egaciosures identified. herein, ‘are being deposited with the
tates Postal Service as firs: class maii, addressed $0 the Aszsiszam Commissiener fer Pauants,\

’ Washingzcm I),C. 20231, on the dam indicaieé belgfw, '-

EN THE UNETEB STATES FATENT AND TRADEEEEARKfir? ,..,

\;¥;;.§
Art Uflit 2 2137 ' 2 2
Exmniner : I . Kapian

Appin, N0. : €)8f5QL26\\’:3 A 2‘?
Fiiing Date ; Eanuary 31, 1996 _‘
Applicant 2 Byram Hourmand ; ..
For : CAPACj{’i‘EV'E }{i3S~P€I3N$‘£‘WEi 1§3};,EiC”i‘R{}NEC SWITCHING CERCUIT

Assistant Commissiamsr for Paients \\'5
W‘ashimgton, EZLC. 2.0231

Dear Sir:

Enciosed is 21 response to the Office Action dated April 229 199.’. A130 encicsed are

nine.-: sheets csf correectcsi drawings. The items checked beiow are appr0p1‘iate::

x Applicants hereby petition for a one--vmanth extension of time to respond :0 the
abcrvc Qffice Action. The fee of $55.9!) for the Extension is encioscd.

Any fee for adciitianai claims has been caiclllated as ShO‘Wfi belew:

CLAEMS AS AMENDED

Gabe: Than A
’ Small Entity

Cizaims I-Kighssi Na). ‘ ' ' f Add ’i
Remaining Previousiy ‘ ' 5

Afier
Amcndment

71‘.

Endcpanaient ‘N38 1 ' " -v X $40 3160 R $ 80 $00
Claims » f . ~

First Presentation of Muizipie Depemiexat Claims $130

TOTAL ADDETEGNAL FEE FOR TEES AMENDMENT

A,
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Applicant : Bymn i%im.mnam:i

Appin. N0‘ : O8./601 ,2;€§8

Rage : 2

if the entry in C01. 1 is iess than the entry in C01. 2, write ”0" in C91. 3

if the "Highest No. Previoimiy Paid Poi" EN 'I‘HIS SPACE is iess than 20, write "20’

in {his sgmce.

if the "Highest N0. Prsviousiy Paid Far" IN THIS SPACE is icss than 3, Wl'it€ "3” in

this space.

Tim ‘Rigiiest N0. Prcvieusiy Paid For" (Tami cor iiiiircpismirsm) is ihe highest number

found from file equivaiént box in C01. 1 (if a prim" aniendment or ‘aha number «of

ciaims oiiginaiiy filed.

Sinai} entity stains of this applicaiion iimier 37 C.F.R. §§ 1.9 and 1.27 has been

estaiiaiisiied by a verifi.ed statement previousiy Suifiifiiiifiéi. .

N9 a.€ii'Ii.ti0iiai fee is required.

A fee sf $292.30 in sever ma cost {if the aiiditimizii claims aiiiifiiitifiy this resgmnse is
cncioscei.

Piease ciiarge any afiditicmai feas or credit ovaarpayment to Depogit Accmmt 16 2463.

A dupiicate «copy 0%‘ this siisami is washed.

PRECEEE, IE?ii3N?E\-’ELD, CQOPER,
BEWITT 8: LITTON

695 Keiimoar, SE.
Post Office Box 2567

Grand Rapids, Michigan 49:3(3I§.

(615) 949-9610

'i‘SCi'i'as
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HNEYEB STA"i°ES QEPARTMEN? QF CQMMERSE
Potent emzfi Yrademerk Office

Adcirees: Box ESSUE-L FEE
ASSESTANT COMMESSEGNER FOR PATENTS

Waehingion, D13. 2023‘?

NQYECE Q? ALLQWANCE ANS ESSUE FEE DEEE

32513?‘-‘£1 J’ 113;???

332 31 C1 N E'§‘~§i3i' ‘*3 E111‘ i:3if.ii:i §':'I§3(
Ijfiiiiai I Ti L. I T'i"PZIii\§

i=:ZEi‘~éMi:i{3§% IZ!i:i‘ I ‘J15:

F7‘ Ci .¥3iI3K Q-3’
FEE!"-"€r3i%\33jIs i7~'1i‘13iF‘.‘£1’.:IE%§ i='iI{ £.i‘7’iE!Iii

F"1Naned ,~~ ‘aim
Aggfiw; V inl-..!i.i3~riiri{»§i\5i..*,

;r£;‘é§E?£)N i:i{5%E5'i'3§i:1I T I Vii FiEI$i3:‘fjii‘-iE~i1"x3EI F.-‘.LiE,'!.".'2'i'F3:iZ'!i‘»i 1” C1 Eiiié I TRISH I W?‘ E21 I R'i.",?3...§ I T

f'-'-“ N9; Fa? 3:3 I ~ P’ -~ 13 3. iii iléi if 3’ -~ Ii 1 En .. 53 53 {E T S 3.

THE APPLECATEON IDENTFFIED ABGVE HAS BEEN EXAMSNED AME? i$ ALi.GWEfl FGH’ SSSUANSE AS Q FAQ TENT.

_§?_E;_;OSE£.3£¢"?"a'Gi‘\5 {EN 'i’"HE MER§'i’“$ i3 {.‘3£..>3$£:'£I>‘.

THE ESSUE FEE MUS?” 8&7 §‘=’A£D WiTHi§‘i! FHHEE MQNTHQ FRQM THE MAi'i.i’NG QATE 0F ?'Hi’3 NC?T!{$E OR FHES

AFPEJCA HON SHALL BE REGARDEA3 A$ ASANBQNEB. __ZH§$ $TA TUTQRVPERJQB CANNQ?’ BE EXTENQEQ.

HQW TQ RESPQNQ ?“Q"i‘.5-#3 ii§Q?"§€E':
i. Review the SMALL ENTETY eteiue shown above. ii the SMALL ENTiTY is shown as NO:

if fine SMALL ENTETY is shown as YES, verify your
current SMALL ENTETY sieius:

A. if the siaioe ie changed, pay twice the amount of the A’ Pay FEE DUE $h°W" amve‘ 3’
DUE shown above and noiiiy the Patent and

Trademark Qfiiee of ihe change in status, or %

B. if the stems is me same, pay the FEE DUE shown B. Fiie verified etaiemem of Srneii Eniiiy Status heiore, or wiin,
above. payment of ‘iii? ine FEE DUE Shown above.

ii. Pan B of this notice should be oompieieci and returned ‘to ine Patent and Trademark Oiiioe (PTO) wiih your ESSUE FEE.

Even ii the iSSiiE FEE has aireedy been paid by charge to deposit account, Peri B shouio he oomoieied and reiurneoi.

ii you are charging ine iSSLiE FEE to your deposit aocooni, section “Go” oi Pen 3 eiiooici he comoieieo,

iii. Aii oommunioaiiohe regarding this aopiioation rnusi give eppiication number anti baton number.
Pieese direct aii communication Wit)!‘ to issuance ‘io Box iSSUE FEE uniees advised io the contrary.

!MP@i-‘WAN?’ R£~'§#§NDER: Patents issuing an eppiiceiione flied on or efier Dec. 12, rose may require peymeni‘ of
maintenance feee. it is petenteee reeponsibiiiiy to eneure iimeiy peymem of mainienanoe
fees when dire.

3., §’A'§'EI\§‘§' AME} YRAHEMARK QFFECE CEEPY

pfgicgg (REV. 549$} (Q55-E43033) "US. GPO: 1938-413-636la€fl07f2



Page 429 of 1714

A + Appiicatien Ne. Appiicanriai
A" ‘ G3f3§3"i,2$3 Hrzvurmasnti

Nafiag af fiiigwabiiity Examiner Group Art Unit A A A A

Jenarhen Kapian 219?
Ali claims being aiiowabie, PROSECUTEON ON THE MEFUTS ES (OR REMAINS) CLQSED in this appiicaiion. if not inciuded
herewith ier previeusiy maiiedi. a Netice of Aiiowahce and issue Fee Due er other appropriate cernrnunicarien wiii he
meiieci in due course.

This cornrriunication is responsive re the amendmenr flied 8/27/'3?

The aiiciwed rziaimisfi is/are _]j;§;?

The drawings iiied cm ___________________________________________ are accepiebie.

Acirnawiedgemeni is made ci a ciairn for foreign priority under 35 U.S.C. § ‘i ‘i E3(ei~idAi.

{:1 Aii iii Seen-3* i'A"i Nene of the C3iEFi‘i'ii-’ii':EiI) copies of the prierity documents have been

received.

received in Appiicetion Ne. {Series Codelseriai Number;

i:.3 received in this rsatienei stage appiicetior: imm the internatienai Bureau (PCT Fiuie ’i7.2ia,ii.

‘Certified copies net received:

Acisznewierigemenr is made of e ciairn for domestic erierity under 35 U.$.C. § ‘iifliei.

A SHQRTENED STATUTORY PEREGD FOR RESPONSE is conieiy with the requirernents noted izieiew is set to EXPIRE
THREE MONTHS FFiQ§\«‘i THE "DATE IVEAELED" Ga‘ this Office :ar:ti:3n. Faiiure tn tirneiy cornpiy wiii resuit in
A8ANi)ONiviEi\i‘i" of this appiieatien. Exterrsicns of time rriay be obtained under the previsiens of 37 CPR i.i36ia}.

Nate the attached EXAi\iiii\iER’S AMENDMENT er NEBHCE OF ENFORMAL APPLECATEQN, F’TO—‘i52, which ciiscieses
that the oath or deciararieh is deficient. A $UBS'i'i"i“U‘i"E CiA‘i"i—-i Oi‘-‘i DECLARATEGN i3 RECEUERED.

[X] Appiirzanr MUST submit NEW FORMAL DRAWENGS

because the ciriginaiiy fiieridrewings were deciareri by eppiiceni; to be informal.

K inciuriing chariges required by the Nerice of i§reiitspei‘een‘e Patent Drawing Review, PTO848, E3‘-:iZ8C§‘iE3(!i hereto er
to Paper No. ,__ 8

Nineiueing changes required by the propaaed drawing correction flied an 35 3 A? E Q E , which has been
appreveei by the examiner.

inciuiziing changes required by the attaciied Examiner's Aniancirrieiitfilornnient.

identifying imiicia such as the eppiicatieri number (see 3? CFR “i,84£c)i shouid be written on the reverse side hi‘ the
drawings. The drawings eheuiri he flied as a separate merger with a trarismiitrai Heme: addressed to the iiiificiai
Braftspereen.

U Note the attached Examiner's cernrnenr regarding RECAUSREMENT FOR THE DEPOSH OF BiCii_OGii3AL MATEREAL.

Ai'i\;" response is this ietter shmrle iriciude, in the upper right hand corner. the APPLiCATiQi\i NUMBER iSEPiiES
CODEISEREAL NUMBER}. if agzgiiicant has receiver: a Netice of Aiiewarirze and issue Fee Dire, the iSSi..iE EATCH NUMBER
and DATE (if the i\iQTi=fIE QF ;>.LLi3V\.’Ai\iCE shouicfi aiso be inciiidedi

Artachmentisi

Notice cu‘ References Cited, PTG-892

Eiainformation Disciosure Sraremermjs), PTO—’ii=i43, Paper ixio-is), V
Neriee of iiiraitepereczne Patent Drawing Review, PTGQ48 A

Netice cif infermei Patent Appiicatian, PTO”: 52

E interview Summary, P‘i'O-413

F7 Exarninefs Amendment/Cemment

Examiner’s Comment Regarding Requirement for Deposit of Bieiogicai iviateriai *~:_3i;;3§rykii{;Q;;\r§.;g'§’\§“§g » «

Examiner‘s Statement or Reasons for Aiiewanice ARTUi*ii“i' 217
U. 3. Parent aria)’ Trademark Oifice

PTO-3? (Rev. 3-95) Matias of miewebiiity Part ei Paper Ne. A” A
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3 E
a

‘$3375 §.§.

33313’
a

13%1%

FDRM PTO—14é§ §.S. BEPARTMENT QF COMMERCE
(Rev. 2~32) PATENT AND TRADEMARK GFFICE

APPLICANT{S?
BYRGN HOURMAND

INFQRMATIGR DISCLQSURE
STATEMENT BY APFLICANT

BATE
{Baa several sheets if necessary) FIEING

U.S. PATENT DQCUMENTS

EXAMINER
INITIAL

DOCUMENT NUMBER FILING
DATE
IF
AP?RG—
PRIATE

FQREIGN PATENT DOCUMENTS

EXAMINER § DOCUMENT NUMBER. DATE COUNTRY
INITIAL

OTHER BOQUMENTS (including Authox, Title, Data, Pgxtinent Pagea, Eta.)

EXAMENER
INITIAL

DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation is in conformance with MP3? 609;
line through citaticn if net in ccnfiermance and net considered. Include ccpy at thls farm with next

Draw

cammunication ta applicant.

’’’:’’.:::‘::z:::.:.:‘::::::.:::‘::::::.:::‘::::::.::::::’:::‘. 9

ATTY. zzscscxraw No. swam; Na.
._ W10 _ _ . 3/591353
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CERTIFICATE OF 1‘/IAILING

I hereby certify that this paper, togeihsr with all enclosures identified hemin. are being ciepositsd with the
United States Postal Service as first class mail, addressed to the Assiszant Commissioner for Patents‘ Box
issw: Fee, Washington DE. 29231, on the date imiicaied below.

EN TEE UNITEB STATES ?A'§C'EE'NT ANEB TRADEMA§§ OFFICE. ‘W3

, . ‘Q’ . 1;; 53$
Arr: mm : 2107 Lgzgx '9 Mgxa

‘ Examixisr : 3. Kapian '-"“‘

Appki. No. : G8/601,268

Filing Date : §am:a_ry 31, £996

Appiicani : Byron Ho-urmand
For : CAPACTIVE RESPONSWE ELECTR

Batch N0. : T51

Asst. Commissioner far Patents

Bax issue Fee

Washington, BC, 20231

AMENDMENT UNDER 37 C.F.R. “L312

Pursuant :0 37 CPR. §1.312 and subject :0 the recommendatien of the Examiner and

the apprnvafi of the Cmmnissioner, and wifighoui; wizhdrguling sthe sage from issue, kindly

ammd the» subject application as follows.

in the Ciaiinsz

Claim 27, line 11, after "when" deiete "Saki".

REMARKS

V The above~i3emified §}_‘§§‘§iiC&{i0l1 was allowed in the Office Amen mailed Qcmbézrb 27,

1997. The issue fee has no: been paid. Subsequent is the receipt of {he Notice sf
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» :3

Appiica E : Byron iinnrninnd

Appin. N0. : 08./60i,?.68

Page : 2

Aiinwanezia, Applicant netted a typogiapiiicai error in claim 27‘ The nsqnested amendment is

siibmitind in correct this i’:3”IOI. The requnsted amendment. in fully snppnncd by the

specification and drawings, will not require an additional search, and does not raise new

issues. Theiefnns, Appiicant renpectfuiiy requests that this ainendmcnt be entered and the

requcsind ciinngi: mader.

The reference for the nppiii:aii.nn within die issue branch as indicated on the Notice of

Allowance, is T51. if there are any fees dne in cnnnesctinii with this fiiing in‘ this

amendment, please charge the fees in our dergesii nccnnni N0. 16 2463.

Respectfiiiiy submitted,

BYRON HQURMAND

By: Price, Hanevisid, Cnnpni,
Dewitt .& Linen

R

695 iieninnnr,
Pas‘: Office Bax 25$’?

Grand Rapids, Michigan 4959}
(616) 9419-;96i0
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I,
'\

ix,.................................. ..1

' ‘ Albmicatitin N0. Aimiiczgntisi' u§.Ib§§§Q,,(1’%€»"\ *1 E U ’ 081601.268 _ Hourmand
iiiatiae af Aiigwabsirty i M

.k_

b Exam iris.-
Jrmsirhan Kssplsn

Aii ciaims being ails:-wabies, PRQSECUTEQN Ciixi THEE MERETS iS (OR i-'i§El\iiAiNSl CLOSED in this appiicatiori. if rim included
herewith (air gsreviously mailed}, ea Notice csi‘ Aiiczwanzze and issue Fee Due er ether a3Q5‘.3fCi;:)l‘iEit13‘ communicstimi will be‘
maiieii in due course.

This ccirrirrzuriicatirin is resspcinsive to _ij;_‘§_ig__i{§i_zrj_zfgag_'__._' qjfad 2/3/.98 __________ A

The aiioweci claimisi isiare I-32 ______________________

{:3 The drawings filed an are acceititable.

Acimezswiedgemenz is maria of a claim fer foreign priority under 35 U.S.C. § ‘i’i§ial°i(ii.

{:3 Ali 8 S0me* D Name as‘ the CER"i’il'-‘iE{) copies of the nricarity ziccumenis have beenr—i
l 3 received.

L; received in Apgsiication Na‘ {Series Cede/Seriai Number)

received in this national stage application fmm the internaticmai Bureau ii‘-‘*C“i“ Fiuie ’i?i2ia}),

"*Car'ti1‘iiad rmpias not received: ___“___________________________ ___________________«__

Acknawiedgemeni is made cf a claim for riomestic priority under 35 U.S.C. § ’i’i9{e}i

A SHORTENED STA‘i‘UTiI)RY PEREGD FOR RESPONSE to comply with the requirements nested beiriw is set to EXPERE
THREE MGNTHS FRQM THE "DATE ii/lAiLE{)" ref this Office aciicm. Failure to timeiv comply will result in
ABANEGNMENT (if this gippiicatian. Extensions <3? time may be obtained under the provisions 0f 37' CFR 'l.136iai.

Note the attacheri EXAMENEFFS AMENDMENT or i\iO'i'iCE OF il\iFORi\r‘lAL APPLECATEON, PT{§—’E52, which discioses
§§‘i81‘l§‘1l°.E oath m declaration is deficient. A SUSSTETUTE OATH QR DECLARATKFN i3 REQUSRED.

Appiicant MUST suiami: NEW FORMAL DRAWENGS

Cl because the ciriginaliy iiied drawings were rieciared by appiicant in be inicsrrnai,

C] inciuriirig changes requiraci by the Notice 01‘ Drafts;§erscn"s Patent Drawing Reviaw, i‘-"i'0«$M-8, attached hereto nr
ta Paper No.

C] inciuding ahanges required by the pregioseci drawing cmractiran fiied an “______“_____________________“__m__w_ , which has been
approved by the examiner.

E] inciudirig changes required by the attached Examiner's Amencimenticomment.

irientifying ineiieia such as ma appiiciatierin number {see 37 {ER ‘L34-{:25} siwuiei Em wriitsn cm the reverse side; «if the
iirawings. ‘ma drawings; should be fiiaii as a separate paper with E3 transmittai iettter addressed is the Gfficiai
iiraftssriersnn. ' ‘ «

Ci Nate the aitaciieri §xamir'\er's r:0mmen~: regareziing E-‘-iEQi.}iREi\«'iENT FER THE QEPOSET {BF BSOLOGECAE. MAYEREAL.

Any msponse m this Better shcuid include, in the ummr right hand carrier, the APi’i.iCA“iii)i\i NUMBER €35.-ERSES
CGBEISEREAL NUMBEFKL if applicant has received a Nmice of Ailowance and issue Fee Sue, the ESSUE it-BATCH NHMSE
and DATE 9? the NQTECE OF ALLOWANCE shmiid salsa be included. _ L

mtaclimeniisi

Cl Matias sf Refarences Cited. P”i”0—$S2

inicarmatian Eiisciaasure Statiemenrisi, PTG-1449, Paper Ncisi.

[3 Nmice 3%‘ Draitspersarrs Patent Brawing Review, PTO~§48

E} Netice cf iniormai Patent Appiicatiizen, P‘i'G~‘i 52

[3 interview Summary, PTO413 “ p it

Cl Examiners Amemimeniiccmment Vggatwm M Sfifioaé 4‘ ‘
ff,‘ Examiners Cammenr Regardirig Requirement for Degmsit of EECHOQECQEIM3t8fi83SU§EE‘g§.S{}R‘1'F;fi'E§ififEgifiifié‘A
C3 Examiner's Statement 0% Pieascns far Aiiowansze _ - AR‘; Lififi’ 21}

U. 5'‘ Patent and ‘fraflamavk Office

PTC)-3? iaev. 9-35) Nstica of Aiiawabiiity _ Part cf Paper No. 14
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CERTKPICATE OF MAILENG

E hereby cenify that this paper, together with aii enclosures idemified herein, are Eyeing deposited with the United

States Posial Service as first class maii, addressed ts) the Assistant Conmxissioner fox‘ Patents, ‘fizvashingfion DC.

20231, on the date indicated belew. -'

Patentee : Byron Hourmand
Patent No, : .1796, 183

issue Sate : Angus: 18, 1998

Assistant Cemmiesirmer for Patents

‘washmglml, DC. 20231

Dear Sir:

A request. is being, made for a Certificate sf Cerreetion in the abeve—i£ientifie::i patent,

which issued with the foilewiilg errors identified by page and iirae from the appiiecatien fiie.

Page 11, iine 9, “such a" shouid be “such as----.

Page 19, fine 4, before “water” insert -«condensed»-.

Page 31, {inc 5, “is” shouid be ~-as—~.

Page 30, Eine 3, “ii.:’s” sheuid be *~i‘{S*'n

Page 40, Eine 3, “references” should be --1*eferem:;e~~.

Page 43, {fine 8, “ia:’s” should be «its».

Page 43, {fine 9, “it’s” shouid be ~~its-.

Page 43, Eine 10, “it’s” shoufid be ~—its~~ (ail oeeu1*renee;~;).

Page 43, Kine 12, “ifs” shouid be --»its~-.

Page 43, fine 17, “ifs” should be -—--11:5":

Page 4-4, Eine 8, “ifs” should be -mitsw.

Page 44, Eine 9, “it's” sheuld be "its".

* Page 44, line 13, “it’s” should be ——it.é—— (both occurrences).

* Page 45, Eine 1%, “ifs” should be ——i‘£.s——.

‘(3ii&'i9x‘i5“‘3'3 §‘;F§§:£$§‘i1 (i{3§F€3{}?3€3? 5?§5§fi3

Q3. Fi'..’:3.%5 §4}@..f?§ 39
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Patemee : Byron Houmiand

Patent No. : 3,7953, 1 83

Page : 2

Page 45, line ii, “ifs” shauid be -«its-—.

Fags 4:3, line 14, “it’s” shoiiki be wits-~.

Page 46, iine 11,. ‘‘it’s” §hOlfld be wits».

Page 443? line 14, “’it.’s” siiouici be ——its—- (both occurrences).

Page 46, iiiie I9, “ii:’s”‘ should be «its».

Page 4'3’, line. ii, “ifs” sheuid be nits“.

Page 47, line. 35, “schmitt” shauid be ~~Se:hmitt——.

Page 55, ciaim 7’ [ii], line 3, after “iif1icr0c0riir0iier.” dc:-ieie “by an operator’s body . . .

higiier frequencies.”

* Ameriziineni A, page ‘ii, claim 38, Him 12, after “eEe::tric.ai” inseit ~~-grsat ——.

* Aineiiciinem A, page ii, claim 38, Sine 12, deieie “path”.

312 Ainendmerii, page 1, claim 27, line ii, after “when” delete “said”.

Eneioseii is the Certificate of Ccrrectioii Fonn ?’i’() IGSG idemifyiiig eicmrs by eoiumn

and line from the patent wiiicli are ciiargeabie to the Officiai Printer. A350 enciosed is a check

for $100.00 to cover our eimirs, which are idemified with an asterisk. The Coinmissioiier is

hereby authorized to change any additionai payment, or to credit any overpayiriem, to Deposit

Account No. 16-2463.

Respectfuily subniitied,

BYRON HOURMAND

By: Price, Heneveid, Cooper,
Deiewiii & Litmn

ration No. 34 5.59‘

695 Kenmear, 5~I%.E1..fP0st Office: Box ‘.7356?

Grand Rapids, Michigan 49561

(616) 949-9610
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Page 1 of 2

INETED STATES PATENT AND TRADEMARK DFE-KCE

€ERTE €ATE SF CG CTEQN

PATENT Ni}. : 5,795,183

HATED : August '58, EEEEBS
iN‘v’ENTOR(S3 : Byron E-lcrurmand

it is xzertlfieci that error appears in the above~identifled patent and that said Letters Patent is
hemby cemented as shown below:

Cinlumn 5, line 52, "such a” shcuid be ——such as»-~-.C:%w

Column 3, line 31, befme "water” insert -—cc)ndense(l—-. fix
Ccslumn 14, line 35, "is" shauld be ——as—~.

Column ‘E3, line 55, "it's" slmuld be »—-its», @
Calumn 18, line 38, "refarences"' should be -—-'referem3e—~. &

Column 20,. line 7, “Et’s” shauld be ---Eta-« {bath occurrences). CZ‘
Column 20, line 9, ”Et's"’ should be ~éts«. Cffl‘

Column 20,. line 10, ’‘it’s;’' should be -v--its-« {both z>::::urrences)-.%Calumn 20, line "53, "lt"$"‘ should be «its--.

Ccalumri 20, line 20, "it’s"' should be wits»-.

Column 121}, line 33, “‘it’s" shnuld be wits»:--.

Column 20, line 40, ”it’s” should he »~lt$—~.

Calumn 20, line 45, "it's" should be -—lts~—.

Column 23, line 4?, ”i't's" shmgld be "its".

Cmlumn 21, line 8, “SE'3" shesulcl £7
Column 21, line 9, "it‘s" shcsuld be --~§tS-~. CTL
C0lumn.2'i , line 15, "it"s"' should be «its--.

........ "u.................... .................._....-...--.-.--a----u-2r-----an------------~-------~-~-------w~--~-«ww-~ -v-----~-~v'~-------4----' -‘~-'-'-'-'--'--'---' ------------------- -*-‘H-'-*"""""""““""""‘ “""

MAELING ADDRESS OF SENDER: Terry 3. Callaghan PATENT NO. 5,736,183

Price, Herreveld, Camper, No. of acid‘: ccpies
Dewitt 84 Litton @ $0.50 per @899
Post Office Sex 2567

Grand Rapids, ME 4§E§0‘l

FQRM PTO man 3*“-----W
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Page 2 Q? 2

UNETED STATES PATENT AND TRADEMARK GFFECE

CERTE¥E€A’E’El SE’ €fi EQTESN

PATENT N63. : 5,796,183

DATEEIE : August 18, ?E§§8
ENVENTQFHS} : Byron Huurmand

it is cértified that arm? appears in the at:s0ve—identified patent and that said Letters Patent is
hereby cmrected as Shawn beiaw:

Elcsiumn 21, Sine 42, ”i‘=t’s" shauid be --its».

Cfiiumn 21, Ring: 46, "its" shauid be nits-—.

Coiumn 21, iine 47, "i‘I's” shouid be «-its". .

Elaiumn 21, line 56, ”i*:‘s” should be wits-~.f

Coiumn 22, Sine 8, "it’s” shsuid be ——its—~.

Ccsiumn 22, Sine 13, ”schmE'tt” shmufaj he --scnmi=:t-Qfi
Coiumn 26, §ine$ .'Z2~27, after “n1icr0c0ntrciIer.” deflate ”by an egaesratcws bcdy’. . . higher

frequencies.”

Caflumn 2?, Ein§%’s‘ter ”eie2c'mca§" insert ~-path--.' Q
Coiunm 27, fine 45, deiete "path". £2“
Caiumn 29, fine ‘i, after "when” deiete "said”.

Ci

MASLENCS ADDRESS QF SENDER: Terry 8. Caiiaghan PATENT NO. 5,796,183
Price, Hgmeveicfi, Camper, Na. :3? add’! comes
Da‘Witw: 8: Litton @ $6.51? per wage
Past Office Box 2557

Grand Rapids, Mi 49501

FORM Pm "mm :>
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Gammissimer for Patents
United States Paient and Trariemark Office

RC. Bax 1:250
Alexandria. VA 223‘a:+~14sa

v»ww.s:s,:xtc>.gov

BRQQKS KUSHMAN RC.

180% TGWN CENTER

'i‘WEN'i"Y~SECQNB §'i;.00R Mgiggg
SQEETHFEELEB, Mi 48$’?5

ALEG 25 Z53?

GFFECE GP PE‘T§’3"§fi§§3 V
in re Paiem No. 5,79€3,E 83

issue Date: August iii, 1998 :

Application No. (38/'6Gi,2E§8 : ON PETETEON

Filed: Eaiiuagifiy 3i, 1996 "

Airtomey Docket No.

This is a decision on the petiiiim flied August 19, 2011 under 37 CPR 1.323, which is being

‘ireated as a request under 3? CFR 1.324 to correct the name efihe invenmrs by way (if a
Certificate of Correction.

The petiticm is GRANTER

Petitioner request that the im'emo1'si'iip of this appiicatiori be amended by the addition of.EOHN

'M. EVASHELESKE of Cadillac, Michigan, and STEPHEN R. W. COGPER, GE iigwieiviiieg

Michigan, basezi en the Consent Juriginem dated. September 8 2010 under 35 USC 256.

Pefiticmer inciudex wiigii the tenewezii petiticm mi Oath iiaviiig the above iriveiitcirs.

The iiiveiitersiiip eftiiis patent has been amended by the addition 0i\i{}}£N M. WfiiS§i"ELESi{i
and STEPHEN R. ‘W. CGGFER . ~

Teiephcme inquiries eezirieemiiig this deeisieri may be directed to the undersigned at (571) 27}

06020 inquiries regarding the issuance of a certificate of correciicm siiouid be directed 10 the

Certificate sfConectien Brancii at (571) 272-4200.

Timmian K. Page
Petiiicms Exaniiner

Office ef Petiiieins

Enciesurez Cerrected fiiing reeeigt
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UNKTREZB STATE)? DEPAEi‘.’{'M EN’? OF COMMERCE
United States Patent and ’i'm:3emark Office
Adsizcssc (‘f(J?¢EE\iE55S§(C3.?*i-‘ER 3T)R PAJIN L S9.9. Ban. 1459

Afleaoamhix, Vwgaiizix 22Jl3~i4i5{-wwvr_'.up:c-.g::v

H)L}CATmN GR? ART _ . E .. ... . . ................. . .. é
' § NUMBER :: 37E(:;} DATE § UNIT A'H‘1‘Y.DOCKE'E'.N€} 'E'0'E' CLAIMS IND CLAHMS

20 4O8/591,268 Oi/3111996 2836 NAROZZVL
CQNFERMATEQN NC). 31 ?5

22045 CQRRECTEQ FELRNG RECEEPT
BRQQKS KUSHMAEKE $9.522. '

;3;i§$}Yvf§E§:i:;)E:_QGR iiiiiiiiiiiiiiiliiiiiiiii
SQUTHFSELD, Mi 4-8£i?'5

Date iviaiied: O8i25i2G’ii

Receipt is acknewiedgeci sf this nsn~pmvisionai patent appiicaiim. The appiizzation wiii be iaken up for exazninaiien
in due murse. Appiicam wiii be notified as to the resuits of the examination. Any omrrespsmdence coriaeming the
appiicaiion must include the feaiiowing ideriiiiicaiion iriformzaiion: the US‘ APPLECATEON NUMBER, FSLING DATE,
NAME OF APPLECANT. and TETLEV OF ENVENTIQN. Fees transmitted by check: or drafi are subject it: cciiiection.

Piease verify the accuracy of the daia presented on this receipt. if an errcer is nmeei an this Filing Raseipt, piease
submit a written mquesfi far a Fiiing Reaeipt ficrmciion. Piaase prmride a assay as? thi$ filing Receim with me

ciiangm mzatvaeci thereann if yma received a “Notice E0 Fiie Missing i‘—‘~‘art$" fax’ this appiication, piease submii:

any wrrectizms is this Fiiing Receipt wifih ymir irepiy is» me Notice. when the USPYQ gzemzzesses the repiy
t0 the Natice, the USPTO wiii generate antxiher Fiiing Reecaigzot inmrporating the requested cearrecticsna

Agxpiicamtisé
BYRON HGURMAND, HERSEY, Mi;
JOHN M. WASHELESKE, (laciiilac, Mi;

STEPHEN R. W. COOPER, Fcswierviiie, Mi;

Puwer oi‘ Attorney: The patent praciitieners associated with Customer Numbei 220 5

immesfiic Priority data as ciaimefi by agmiicani

Fmeign Appiicaiinns {Vim may be eiigibie ‘:0 benefit fmm thee ?aient iircasacutiatm Highway program ai ihe
USPTC}. Piease see for mare infmmatiim.)

if Requirmi, Foreign Fiiing License Granted: O?’i24fi§36

The couniry eerie and number 0i your priority appiicaaiien, 3:0 be used for ‘iiiing abroad under ihe Paris Conveniicsn,

is US fi8ififi‘§,2fi3

Pmjected Pubiizatisn Date: Name. appiication is net eiigiizsie for ;:»re~grant pubiicaiirm

Ncm~Fu?3Eicatian Request: N0

Eariy Pubiigaticn Request: No
‘°*” SMALL ENYETY **
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Tiiie

CA?ACiTiVE RESPONSEVE ELECTRQNEC SWETCHENG CiRCUiT

Preiiininary Ciaee

3:3?

PRQTECTENQ YGUR SNVENYEQN ®UTS§QE THE EENETEB STATES ~

Since the rights granted by a US. patent extend oniy throughout ihe territory of the United Stains and have no
effect in a foreign country, an inventor who wishes paieni prnieciion in anniher eszsuniry must appiy for a patent

in a soeciiir: country or inregi-onai paieni offices. Appiicanis may wish in coneider the iiiing er en interneiinnei
appiiceiiors under ihe Peieni Conpereiinn Treaiy (PCT). An iniernaiionei (PCT) eppiicaiinn generaiiy has the same

effect as a regnier naiionei patent appiioaiion in each Pcinmember country, The PCT process simniiiies the fiiing
of patent appiications on the same inveniion in member oouniries, but does nor resuifi in a gran? ni "an internaiienei
parent“ and does noi eiirninaie the need of appiicenis to iiie addiiinnai documents and fees in rgzouniries where patent
protection is desired.

Airnosi every country has his own parent Haw, am’: a person ciesir‘ing a patent in an pariicuiar oouniry must make an
appiiceiion for parent in that country in accordance with its periicuier iewe. Since the iaws or many countries differ
in venous respects irnm tree patent iew of the Uniied States, appiicariis are advised in seek guidance frem specific

foreign countries in ensure that patent rights are not iosi nrernaiureiy.

Appiicanis also are advised ihei in the case of inventions made in the United States, the Director of ihe USPTO must
‘ issue is iicense before applicants can apply fer a gzreient in a ioreign country. The fiiing of a LL39 paieni eppiiceiion

serves as a request for a foreign fiiing iioense. The eppiirsetiams fiiing receipt contains runner informaiion and

guidance as to the stems of anpiir:eni's iirsenee for foreign iiiing.

Appiicenis may wish in consuir the USPTO hnekiei, “Generei information Concerning P‘eienis" (speciiicaiiy, ine
section eniitied "Treaiies; and Foreign Patents") for more information on iimofrarnes and deadiines for fiiing foreign

patent eppiicaiions. The guide is avaiiabie either by eoniecting ine USPTO ilenteci Center at 8GG—?86-91%, or it
can be viewed on fine EJSPTO website at hiipziiwww.uspingovnvebioffirsesipeoidoolgeneraiiinisiexhirnii

Fnr information en preventing their nf your inieiiectirni property (patents, trademarks and cnpyrighis}, you may wish
in cnnsuii the U3. Governrneni websiie, hiip:i!www.siopiei<es.gov. Part of e Depenmeni of Commerce initiative.
ihis website inciudes seifiheip "ieoii<ii$" giving innnveiors guidance on new in proieci inieiieetuai property in specific

countries such as China, Korea and iviexicn. For questions regariiing patent enforoerneni issues, anniicanie may
caii ihe 5.5.3. Government hotiine at ‘i~8z38*999~HAL'i" {i—866-989-4158).

EJQENSE FGR FQRESGN rrrsne QNQER

‘Fine 35, iiniien Sieizee Cone, -fiieeiinn 184

Tiiie 3?’, Gene ei‘ Federai Reguietiene, 5.31 3: 5.35

§_RA;I‘*i.‘i;E;_;9;

The epoiioani hers been granted a iicense under 35 i..5.S.C. 184, if ihe phrase "ii-' REQURED. FOREEGN FiL.ii\iG
LECENSE GRANTED“ foiioweri by a dare appears on this iorrn. Such iicenses are issued in eii appiirzaiinns where
the conditions for issuance of e iirsense have been met, regardiess of wnether or noi a iioense may be required as

page 2 cif 3
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set fade in 3? CFR 5.15. The scope and limitations ofthis iicenee are set fcirih in 37’_Ci'~”R 515(3) uniese an earlier

license has been issued under 37 CFR 5.‘i3(b). The iicense is subject fie reveceiien upon written notificaticin. The
date indicated ie ihe effective date of the iieense, uniess en eeriier iieense {if eimiiar scope has been granted under
3?’ CFR 5513 or 5.14.

This iicense is ie be retained by ihe licensee and may be used at any time on or after the effective date tiiereef uniess
it is reveked. This iicenee ie auiematiceiiy iraneferred ie any reiaied ep5:>Eic:eiiens(s) flied uriéer 3? CFR 1.53m}. This

iicense is mi retroactive.

The grant ef as iieense deee net in any way ieesen the reepensibiiity :31” a licensee ferthe security cif the subject matter

as imposezi by any Gevernment contract er the previsiens of existing iews ieieiing is espieiiege and the neiienei

security or the export ef technicai data. Licensees sheuici apprise ihemseives of current reguiaticins espeeiaiiy with
respect to eeiiain ccauniriee, of eiiier agencies, peiticuieiiy the Offiee of Defense Tiade Centreis, Beparimeni cf

State {with respect to Arms. Munitions and Empiements (sf War (22 {:FR 121-123)); the Bureau (if indusiry and
Securiiy, {Department of Ccimmerce (15 CPR parts ?3i}-W4); the Office of Foreign Asseisceniroi, Department ea‘
Treasury (31 CFR Parts 500+} and the Deperimeni of Energy.

@‘fi_§;3A.¥i4_I§'_E.iC2

No iicenee under 35 U.S.C. 1&4 has been granted at this time, if the phrase "BF REQUERED, FOREEIBN FELENG
LECENSE GRANTED" EZBCEES NGT appear am this ierm. Appiieent may stiii peiiiien fer a Eicenee under 37'’ CPR 5.12,
if e Eicerise is desired befcires the expiration of 6 months mm the iiiing date of the eppiicatieni if 5 menihs has Eepsed

from the fiiing date of this eppiicatien and iiie iiceneee hes net received any iridiceiien {if a eecreey cider under 35
U.S.C. 161, the iieensee may foreign fiie the appiieetien pursuant to 37 CPR 5.15(t>).
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L.sNn“E,D STATES PATENT AND 'E'RADEMAR1<; OFFICE

CERTEFECATE SF CQRREQTEQN

PATENT N0. : £796,183
A’PPL1CATION N0. : W5/601268

DATED : August, 18, 1993

ENVENTORQS) : Byron E-Ic~urrnaAncE at a‘=..

t is (::'E:riti'fis3(§ that error‘ appears; ii‘. the abc>ve»-icientified patent z3_r1d1'ha‘t.~:.aid i._91:‘tsarss Patent is. hereby c><)rrec'ted as shown b~:E&i{)Wi

Titie: Page, hem (75) I1wen=:0r, should read —-(75) Iixvcéiltmsi Byron Hourmzmd,

I-iersey, 1M} (US); John M. Washelsssiai, Cadillac, M? {US}; Sacphen ‘R. Cooper,

F()W1e1“ViH€,, MI (_US)——.

Signed and Seaied this

Eleventh Day of Octoixzr, EGH

David J. Iinppos
i)i."'ec!or c2_,*"t»’/4:? U/2ii'ed States Patent and Tr'czc1'em:.I!'k'
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IN THE UNITE13 STATES PATENT AND TRABEMARK QFFECE

U.S. Fawn? No.: 5,796,183 B1 " Docket N0; 5796i83RX

issued: August 1587 1998 j Invermors: E€S01:n‘mand es’ al.

Filed: J :1nu:11'y 31, 1996 ;_' Patent Owner: UUSE, LLC

Comm‘: N0. TEE‘: D 7' .EE1>:aminer: TED

F01": Czapemtive Respansive E‘1:3a3U'0nic Swiiching Circuit

Mail Stop Ex Pane Re<—::<am
Attn: Cemrai Reexaniination Unit

C0n1missi0;1e:r for Faimts

13.0. Box 145i)

Alsmndria, VA 22313-L43-5()

HEEST FQR EX PARTE REEXAMENATEQN EENDER 35 U.S.C. ' ‘ 3{}2~3{B7

Deal‘ Sir:

Pate:r1t€)vv:1er UUSE, LLC mspectfuily résqussts Ex Fame RTe:ex2m1ir1z1ti0n, pursuam to thy‘:

provisions 0f35 U.S.(.“;. 302-307 (2002), of ciaims 38 and 27 of United States Paient N0.

5,796,E83 (the ““E 83 13~‘ats3nt"’). This patent is stiii enf0rcea‘bie.

As set forth below, the prior 211't1‘-f.’.ff3.1'€I‘1CC submitted hcrswith was 110: prsviouztly before

the QffiCt3, and prssants nsw, n0n—c=.1IInflativ'6 tttchnoiogicai £«:a.c:hin not considered dun" rig =.}1ct

‘I83 Patent prosecution history.
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(EVE-ZRVE EW Oi?" TE 1 K183  E.3A'i‘EN',i‘ AN!) ETS PROSi~ZCUE‘i ON  §3iiiiS’i‘{}RY

Section ILA heiow provides an overview of the suhj ect matter of the ‘ 183 Patent, while

Section ii.B provi-gies an overview of its prosecution history.

A. Tiie ‘E83 Patent

The ‘I83 Pateiit, 2.. copy of which is provided as Exhibit A. issued on August 18, 1998

from an application filed on Janiiziiy 3i. i996. The 183 Patent generaiiy reiates to :51 capacitive

r'esponsiVe eiectrotiic switching circuit including an oscillator providing 21 periodic: output signah

an input touch terminai defining an area for an operator to provide an in put by proximity and

touch, and it detector circuit coupied. the osciiiator for receiving the periodic output signai

from the osciiiatori and coupied to the input touch terminal. See. e.g.t, ‘ i83 Patent, Abstract,

The “ I 83 Patent contains; 32 total ciziims, with ciaiim; E, 9, i2, 16, i8, 20, 124 and 27 being

independent. Ciaims I8 and 27, which are the subject of this reexam request, require an

osciiiator, 21 piuraiity of touch terminals, and a detector circuit.

Ari crnhodirnent with .21 single touch terminal is siiown in Figure 4, and an embodiment

with muitiipie touch t.errninais is shown in Figure ii, hotii of which are reproduced heiow;

Page 2 of E8
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The rriuitipie touch pad circuit of Figttre ii is a variation of the t3D1bOd,ilTif.’.i1i showri in

Figure 4-, but with an arrzty of touch circuits desigimteti as 900; through 9O(},1m. See, e.g., id. at

C0}. 18:34-41. The touch detection circuit offers improvements in detection sensitivity that aiiow

close control of the degree of proximity (ideally very ciose proximity) that is required for

Zi.CEU§iT.i0T) and to enahie employment of it multiplicity of email szized touch terminals in 8

physieaiiy eiose ztrray such as a iceyhuaid. See, rag.» id. at col. 5:53-57.

[‘Viicroeottti‘oE1er 500 seiects each row of the touch circuits 9001 to 900mm by providirig the

sigjiiai from osciii2.toi* 200 to seiected rows of touch circuits. See, id. at col. 18:43-46. The

values of the re3isto1’s and capacitors utiii in oscillator 200 may he vzttied t"'i'om those

rhsciosed above to provitie for differeiit osttiilatoi‘ output frequencies. See, sag, id. at co}. 14:22-

25. Aithough the preferred. frequency is at or above 100 kHz, and more preferably at or above

800 kHz, it cohceivzthie that irrequeiieies as low as 50 kHz could he used provided the

frequency creates £1 ditit'ei'ehce in the impedance paths of adjacent pads that is sufficient ehou gh

to accurate} y di5'tihg’ui.~sh between an irttendeti touch and the touch of an adjzicertt pad. 886, 6.3.,

id. at col. 11:19--25.

Microcoritroiier 500 sequentiaiiy activates the touch eircu.it rows and associates the

i'e<:eived inputs from the columns of the army with the activated touch CiI'C1iii'(:_S:). See, e. id. at

coi. 46-49. The detector‘ circuit is responsive to signals from the oscilitttor and the presence of an

opei*at«:>r’s body capacitance to ground eoupied to the touch termitiai when in proximity Oi‘

touched by an operator‘ to provide a control output sigttzti, See, e.g., id. at Abstractt Another

method foi'irr1piementing capacitive touch switches relies on the ch ahge in eapzteitive coupling

between a touch terminal am} ground. .‘>"e:e. e.g., id. at cot. 23:44-46.

Page 4 of E8
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B. The F"i*nseeuti0n Histnry of me ‘183 Patent

A copy of selected pertions cf the pi“oseeuti0n history of the ‘ iii} Paiem is provided in

iixiiibii B.

The ‘I83 lE~‘atent issued from US. Patent Application Serial No. 08/60E .268 (“the “L268

a.pplieati0n”)i filed on Ja.nua.ry 3 E , 1996, and naming Byron H-'0urn1:im_l as the Hole iiwemzoi". The

‘268 application was filed with 20 total elaiiiisg of which four were independent. Claims 21-32

were added by subsequent amendnient. A cro;ss»»rei‘eren<;e between the issued claims and the

application claims from which they sued is provided below for convenience.

issued . . i .i Appi. Appl. issued App}.

lain M _ » _ ' _ Clint: _ ,' _ lain Claim Clairn

in an Office Action dated April 22. 3997, the Examiner rejected application claims 6, 7

and 16 undei“ 35 UISUCI § il2., second pai'agi'aphi as being indefinite. See Ex. E, ‘‘ i83 Patent File

i’i‘ii‘:‘:‘i1.')!“_‘y’, Giiiiée Action, p. 2 (Apia 22, W97). Claims 6, 7 and 16 would be ali<_iwable if rewritten

to overeoine the section E E2 rejection, and ‘:0 incleude all 0f the iiinitatiens of the base claim and

any intervening clainis. f§ee id. at p. 5.

Claims l~d‘:~ and l2—l4 were rejected undei‘ 35 U.S.C. § 10;.-'33} as being antieipatedi by

US. Pa1ieniN0. 4,352,l-41 to Kent (“Kent). See id. Clainis 8~l 1, '13, and 19 were rejected under

35 § U .S.C. lO3(a) as i3€il§g'uEip2iE€T1tal‘)i8 over Kent in View of U Patent No. 5,087,825 to

lngrahani ('“‘lngi‘aiiam")., See id. at p. 3, and Claims 8—l i, 18 and i9 were rejected under 35 U.S.C.

Page 5 of 18
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§ lC=3(a) as being unpatentalvle over Kent in View of US. Patent No. 5.235.217 to Kirton

(:“l‘:.l,l”‘i.L'>l‘i”,l. See id. at p. 4. Lastly, claims 5 and l5 were olvjeetetl to as beitig dependent up-oi‘-. a.

tejeetecl l‘:-use claim, but would he allowable if rewritten in independent torn‘: including all the

liinitations of the base claini and any inteivening claiins. See id. at p. 5.

ln response, the Applicant filed an ninentlment on August 22, l§’97,, amending claims l,

33 5. 6, l2.—l8 and 20, and adding new claims 21-32. lh particular, the Applicant amended

intlependent elaitn 18 as follows:

l8. (Anienelecl) A capacitive responsive electronic: switching circuit comprisin

an oscillator providing at gsxeriodic output signal having a pi‘e<lefineci

frequency ;

a plurajlity of input touch terminals (letitiiii adjacent areas on a d.ielectiie

substrate for an operatoi‘ to provitile inputs hy groxiinitv flflfl l'O11Cl‘i; and

a detector circuit coupled to said oscillator fer receiving said peiioclic

output signal from said oscillator, and coupled to said. input touch terminals. said

detector circuit being responsive to l'l'01’Ii said oscillator and the presence

of an operator‘s hotly capacitance to ground coupled said touch terminals when

proximal or touched by an operator to provide a control output signal,

whereii‘-. said predefinezl frequency of said oseitllator is selected to decrease

the l1’llpCtZlCtl1tZG of said dielectric substrate relative to the impedance of any

contatninate that natty create an electrical on said dielectric sulisttztte pzttli between

Said aiiljaflfint 55591S.1.Elllél..Y£l1§i1i§illl..§§.tll£l..§l§l§£ilQli.§l¥5;l4ll..5£QlI1ll§l§§.§.tl!§..§§11§§£l_.§§2£l.‘Xf

capacitance to tzrountl proxiinate an input touch terniinal to a threshold level to

.l‘.>.E‘.'S‘3_’.~;’_’s‘:_i_lL_llit!5l_‘£_§t1§Z31l.$523!Qlééllslit_$1__illS:_E£2llill?l__§£t»ll1lZE:tl__S.l§LQ_§l»

lix. B, 133 Pateiit File E-listory, Ainehtlinent, 13. ll (/‘ti.ig. 42, l997). The Applicant ‘cll‘g1.Et3Cl that

the Kent and lngraliain patents both fail to teach or suggest a capacitive responsive electronic

switching circuit eoinprisiiig a detector circuit that compares the sensed hotly capacitance

proximate an in put touch terinin.a.l to a threshold level in order to prevent inatlverteht generation

of a control output signal. See 2112!. at p. l9. The Applicant 'l’ni‘tl1ei" ttrgned that the iliirton patent,

like the Kent and lngiahani patents, does not disclose a toueli control circuit that is capable of

disciiniinating between a full intentional touttli of a touch terminal and an inadvertent toaeli

of a portion of the siirfaee of the toiioh t~f3t“t‘i’litl‘c1l. See id.

Page ii of l8
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‘With respect te new independent claim 27, the Applicant argued none of the cited

l”€5l:$l‘t3l1C€S tezmhes or sugg6S1.'S a swltclting C,llL'C1ll,l7 for .51 mhtrol device that c:0mpl'ises at least ,t7u‘s;t

and second touch tetntin:1lfs' and a detector circuit that generates a control output signal for

actuation of the control device when an operatot‘ ls proxhnal or touches the second tcsueh

terminal after the operntm“ in proximal or touches the first touch terminal. See id. at pp. Z0—21l.

The Examiner issued :1 Notice of Aliowazxce on Octoluer 27, 3997. allowing all of the

pending ClElll‘IlS. See EEi>;. 8, W83 Patent File History, Notice el‘15‘sll0‘y\«'ztnce, p. 2 (Oct. 27, l9‘97).

The Applieant then filed a section 312 amendment on Noventther 3, 1997 to delete the word

“said” after the went “when” in claim 27, line l l. See B, ‘ l8} Patent File lilistoty,

Amendment Under 37 C‘,.F.R. § l.3l2, p. l (NOV. 3, 1997). The issue fee was paid, an January

26, 1998, see EX. 3, ‘ 183 Patent File History, lssue Fee Ttansntlttal, p. 1 (Jan. 26, 1998:). and the

‘£83 Patent subsequently issued on August 18., E598.

The Applicant filed at certificate of cotrecnion on Ia.nuary 20, 1999, which was accepted

by the patent office on Nlay l l , l999. ln Clitlm 18, the wortl "“patl1"’ was insertetl after the word

“electrical” in column 27, line 44 of the "183 Patent, and the word “path” was deleted from

column 27., line 45 of the ‘ 183 Patetlt. See Ex. 8, "183 l’atentF1le lwlietery, Cert. of Correction,

p, 3 (;‘vi21y 1 l, 1999). ln elaitn 27, the word “said” was deleted after the word “wt en.” See id.

The Patent Owner Subsequently made several attempts te C0l'l‘€Cl the hwentorship of the

patent, which resulted in the inventorship being changed to he Byron H0n1"mant:i, John M.

Washeleski and Stephen R, W. Cooper. See Ex. B, " l83 Patent File History, Petition Decision

(‘A=.1g. 25, 201l); see also Corrected Filing Receipt, p. 1 (Aug. 25, 2Dl l); Certificate of

Cerreetion (Get. 1 l, 2()ll,).

Page 7 of E8
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ii. SU BS’E‘Ai\3'}7eEAeE, NEW UE€';S'i‘I{)N “SN 0F PATEN’]‘ABi LITY

Section iH§.A beiow provides a list of the prior art reference reiied upon in the present

request‘, Section 1ii,B p1‘(_Wi(.it3S an overview of the prior art reference, Section iii,C p1‘<_?\’i€.it.’.S a

stziterr1entr'e.gardirig an of paternuabiiity for claims 18 am 27 of the ” 183 Patent with respect

to the new reference.

A. Listing ef Prior Art Patents and Pubiieatimis

Reex.arr1iiiatii‘>ri of elairns E8 and 27 of the ‘E83 Patent is requested in View of the

foii wing refei‘enee:

Exhibit C‘. Beie et aim US. Pater}: No. 5,463,388, fiied on January 29., 1993 and

issued on Gcteber‘ 31, 1996 (“Beie 388”), which qualifies as 35 U.S.C.

102(__a)~type prior

B. ()verView ef E’rier Art E-‘merits and Pubiieatiens

As disaeussed in more detail beiow, B0ie‘388 presents new, 1mn~ei1niuiatiVe technological

teachings not eoitsiciereti during the ‘ 183 Patent prosecution iiistoiy,

‘i . Beie “.338

Beeie ‘S88 generally relates to sensors for eapaeitiveiy sensing the position or movement

of an object? such as :1 finger‘, on :1 surface. See, 6. Boie ‘388, mi. iii--89 A computer irtprit

device eorriprises a thin, insuiating surface covering an array of electrodes arrariged in a grid

pattern and connected in Columns and rewti. See, e.g., id. at Abstract. Each t3oiumn and row is

connected to circuitry for measuring the eapaeitanee seen by each column and row. See, id.

Tire possition of an object with respect to the array is tieterniiiied from the eeiitreid of such

eapaeitariee values, which is eaieuiated in :1 {I],iC}‘0C0fiEI‘0i],t3I'. See, 12.53., 1'07. Figure «-1-, reproduced

beiew, illustrates a bi0<:i§ diagzmm of ii twc«—dimer:sionaE capacitive position sensor.

Page 8 of 18
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R‘: L§?é£§E!9é*3

M WWW 3. 5,1}? mm

Rf.

“" a%s:a¢ms

,Fig. 4 0j'Bm'r2

Each row and cwiunm of esiectrodss from array E00 szonnecied to an ixlirsgrating

ampiifier and bootstrap circuit 401, each of whiah can be seiected ‘by1nu1t'1piexer40Z under

control if 1ni«'.t1‘0a.:ommiler 406, Sec, 8.3;, Boiéa ‘388, ml. 3:56-61“ The? selected <_>uipu£ is

forwarded to summing cficuiit -403, fhtt output of which is <:0r1verted by synchrimous d<:‘.t6C.[(.‘s1‘ and

fiiier 404 to 2: Sigma} 1‘e1a‘:z3ci to the capacitance {if the row <3rc01Tumn selected by i‘I1'll1fipE€:X8J,'4Q2r.

See, id. at col. 3:612/~67. RF oscifi-at-crr 408 provides RF signal of, for exampie, 100

}{fl£¥11f3l‘tZ, to circuits 401., synchronous detector and filter 404- via i11Verter 410, am‘: guard plane

41 '3, which is 21 sxxbsiaratiaiiy cominuous plane parailel to array 190 and aSSf)(:i(i‘[3:d connections,

and serves to isoiate array’ 100 from extraneous signals. See, g., at C0}. 3:674:03. 4:5.

To measmrs separatrs capacitance Vaiusss for each e!c3Ct1‘ede in array EGG imtcad of the

coflmtive. capacitancc-:3 of subdividéd electronic €1en1é:11ts connscted in rows and columns,

circuit 4-03 is prwiciad for 6:21.431} electrode: in array 100 and mu}1iip16xc:r4(}2 is cmiajiged to

accommcdate the: outputs from ail circuits 40%. See‘ 6. id. at mi. 4:14-21. 'E‘he. output of

synchronous detesaztor and fi1t:31‘4C=4 convertsscl to £Eigi=:aif01‘m by analog--to--digitai cenvertitr

Page 9 of 18
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405 and forwarded to rnierocohtroller 406 so that inieroetintroller 406 ohtains a digtal Value

representing the capacitance seen by any row or coiumit of eieettode elements (er electrode if

measmed separately) selected hy multipier;~<er 402. See, e.g., id. at mi. 4:22-28.

C. Statement Painting Gut Each SNQ of §’atentahility

Boie ‘388 was met cited during the original patent prosecutiott of the ‘ l83 Patentl and

presents new, non»-cumuiative teelinelegictal teaszliitigs with respect to ‘l 83 Patent claims l8 and

27.

1. Ciaim 18

During the original prose<:utioii, the Applicant a;mended indeperident claim 18 to recite

“wherein detector circuit ctompares the sensed heciy capacitance to ground prmtimztte am

input touch terminal to a threshold ievel to prevent inacivertcnt generation of the control output

sigilalf’ and argued. that the cited art did not teach or suggest these limitations. After the

Applicant made this ametielmeht? the EXan'1ll'\€r alim "ed claim 18.

Beie ‘388 discloses,

l%‘.et"t:rrii‘ig to FIG. 6, microcomputer 406 reads the initial capacitance

Values for all the elements in array E00 and stores such Values (step 6301). Sue}:

initial values shouhl retlec.tt the state of array H30 Without a finger or ether ebjec

being nearby. kttStl70fLll1‘igly, it may be desirable to repeat step 601 a number of

times and then to select the t1’1iI}h”1‘1E.l1’)‘1 eapacitarice values read as the initial values,

thereby compensating for the effect of any objects moving close to array £00

during the initialization step. After iiiitiaiiization, all capacitzmce Values are

perieciicaiiy read and the initial values subtracteci to yield a remainder value for

each element (step 602). If one or H1-CPR’, of the remainders exceeds it preset

t}‘!1‘(;‘.Sl’i43lfi (step 603), indicating that an tsihject close to <31”tC)L£t’:i'ili‘!g array 100,

then the X and y coordiha es of the centroid of capacitance for such object can be

calculated from such remainders (step 604). . . . T0 avoid spurious operation. it

may be desirable to require that two or name measurements exceed the preset

th.resh0ld. The threshold can he set to some percentage of the raitge of AID

converter 405, for example. 10-15% of such range.

T’ag.c it’) of 18



Page 457 of 1714

Request for Ex Ptzr.',e:' Rt—:eXa.nii1iaEion
US. Patent No. 5,'796, l83

Boie ‘388, col. 5:10-48; see aim id. at Fig. 6. Bole ”388 thus presents new, nomeurnulative

teelmologicai i‘.€:3.Cl'1i‘:’1gS ifelated to the sE‘,lf£l‘l‘:t.’.J“-.E‘.S of elaitn 18 added by £1JiT‘t€1‘l(.lli‘fl€:!‘lii, and such

teaohin were not considered in the cited art during the ‘l 83 Patent prosecution history. if the

original Examiner had known of Bole ‘388, the Examiner likely would have eonsideretl it

relevant, and lil<ely would have cited it (iinin the on ginal prosecution. Boie “388 theretore

raises an SNQ of patentahility witli respect to independent claim l8.

2. Ciaint 27

During the prosecution of the ‘ l83 Patent, the Applicant added. indepenclent claim 27, and

argued that the cited art did not tezieli or ggest a e.eteetor circuit that generates a control output

signal for actuation of the control device when an operator is proxirnal or touches the second

touch terniinztl after‘ the operator is proximal or touches the tirst touch terminal. After the

Applicant atlas‘-eel claim 27 and made this argument. the Examiner allowed claim 27.

Boie ” 388 (liselosesx,

in using the positiotl sensor of the invention as 21 computer mouse or

trackball to control a cursor, nioveinent of the mouse or traelghall is emulated by

touching array ltltl with finger 102, or some other object, and stroking finger 102

over array ltl0 to move the cursor. Changes in position of the tinge!‘ with respect

to array 100 are reflected in corresponding changes in position of the cursor.

Thus. for such an application, mieroeontroller 406 sends data over lead 420

relating to changes in position. FIG, 6 is flow chart of the operation of

1iiicrocontrollei'40{i in such an application.

Boie ‘388, C03 ‘$:6'l',"—CO1U 5:9; see also id. at Fig. 6. Bole ” 388 thus presents new, non—eurnulatiVe

tech nologieal teachings related to the elements of claim 27 argued by the Applicant, and such

teachings were not considered in the cited art chitin g the ‘ 133 Patent prosecution history. If the

original Exaniiiiei‘ had known of Bole ‘388, the EXarni11erlil~:ely would have eonsiclerecl it

relevant, and likely would have eitedt it during the original prosecution. Bole ‘388 therefore

raises an SNQ of patentahitlity with respect to inclepenclent claim 27.

Page ll of i8
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R::qLiest for Ex Pi’/1/‘.',e:' R‘;)CX3,IE]ll}EtEl()RE
U33. Pzi1ientNo. 5,'796, 583

ii i. lL)E'l‘AIl,.l¥1B i«:xi>i_,ANA'i‘ioN OE?’ itiit-<1 ni«:i_.i3:wiNi;:i’ ANE} MANNER GE?‘

APPLWNG THE PREOR A R? neioinenties To EVERY t:i.,/tart»: FGR wnicn

A cletailed expiaiiation pointing out the relevance and appiicatioii of the prior art

rel"ei‘enees to each of claims ‘:8 and 27 is pi'ovi<ie..<i below. The CllE1I‘lTS below inciicate what the

Patent Qwnei‘ believes are the portions of the Cited art most relevant to the elements of the claims

for which i‘ee:<aniinatior1 is requested. The Patent Qwnei‘, however, l‘CS€‘.1'V€.‘1S the right to take

positions assertiiig ancfi subiiiit arguinents explaining why Various claim eleineiits are not

disclosed or suggested hy the cited art,

A. Claim E8

18. A capacitive responsive electronic llie capacitive sensor or the invention

switeliing csireuit comprising: eoinpiises 3. thin. insulating sni'face covering 21

pliiraiity of eleeti‘otles, The position of an object,

sueli as 31 linger or liaiid-—held stylus, with i‘CSpt3t.“.E
to the é3i€.Cti‘t'l6;iBS, is cieterrnihed front: the centroid

of ea-meitanee values ineasured; at the electrodes.

. . . The X and y coordinates of the centroid are
calculated in a. niierocontrollei’ *-from the

niensured ea.paeitanees."" Boie ‘.388, Col. l:6l—

co}. 2:5, Fig. 4.

an 0t%ICiliEiEit‘;I” provioling :1 periodic output “RF o{~teiliator =4(l8 provioles an RF signal, for

signal having a predefined flequency; exanipie, l(lO kilohertz, to circuits 4-Ol,

synchronous; detesztor and filter 404 Via inverter

410., and gum-:.i plane 4113” Id. at col. 3:67—eol.

4:2, Fig. 4.

a plurality of input touch terniiiials “The operational pri neipie of the capacitive

defining adj aeeiit arezis on a dielectric position Sensor of the iiiveiition is shown in FIG.

substrate for an operator to provide inputs l. Eiectroiie array 100 is a :~:qu.ai'e or i'ect:;iiignlai'

hy proximity and touch; and aiumy of electrode? iiil ai'i‘anged in :1 grid pattern

ofrows and columns, as in an array of tiles. . , ,

The eleeti'od.e..~: are Covered with 3 thin layer of

insulating material (not shown), . . . l*lisiogram

lit) shows the eapacitaiiees; for electrodes lfli iii

ai‘i‘ay EGO with respect to finger 102." M. at col.

Page 12 of i8
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Et detector circuit coupled to said oseiilatei'

for receiving Salli periodic output rsignal

from said osciliator, and coupled to said

input touch terlhinaiis, said detector circuit

being iesponsive te siglials fimii said

0s's;:i1l:it0i'a1itl the presence of an 0pei'at01"’s

body capacitance to gimmd coupled said

touch temiinals when proximal 0i"t0s.iche-:1

by an operator to provide a contmi output

sigiiai,

R::quest fi)E‘ Ex Ptzr.',es R;—:eXa,iiii1iaEi0ii
U33. Pzitieht N0. 5,'796, E83

-—6.».., Fig. 1.

“l?3ECi'. shows l',‘OU.J,' such subsfivided eiectmdes

in more detail at an intei‘.<ee;:tlQn of two rows ziiid

two columns in array EDO. As can be seen from

FIG. 2, a horizontal eietiient 201 and a vertical
element 202 are situated at each iiiterszeetieii of aWe

row and celurim." id. at col. 3:li(3»-2t), Fig. .4.

“As will be clear to those skilled. in the art.

elements 201 and 20?. can be famiczited in we

piaiie of a rnuitidayei“ pritited circuit lm:ii‘d

together with one set of iEl"l‘£€)1“COiF1T1{*)CIlC¥i‘lS., for

exzitnple, the herlzmital. row c:i‘m.tiec:tiens 203.
The vertieai row csoiineetions 204 can then he

t‘alii‘icated in aiiotiier plane of the circuit be2».i‘cl

with appiepriate via eoimeetloris between the

planes.” Ia’. at eel. 3:30--36, Fig. 2.

“[li]8.Cl1l'O‘;7V and column of electrodes fteril

2iE'i‘i3.y E90 is eormeeted to an integmting

amplifier and bootstrap circuit 401, . . . . Each of

the outputs from circuits 401 can be seiected by

1‘f1uiiiplf3X€3I‘4Q3 under i.‘.G11€1‘Oi of mic1*0c:0iiti‘0ilet

406. Tile selected output is then i"0rwarded to

gummitig circuit" 403, where such output

conibiiiecft with a signal from trimmer resistor

409. SyfiCl1I‘OnO'uS detesztor and filter 404

convert the output from summing cirzsuit 403 to 3

signal related to the capacitance of the row Oi‘

column seleeteci by lT1'L1ltlpiGJ(G1'4Q2. RF

oscillator 498 provides an RF signal, for

example, EGO kiioliertz, ta circuits 4-OE,

synchroiaous detector and filter 404 Vlii itwettet

410, and guzrir-Li plane 4l1.”’ Id. at C0}. 3:53-col.

4:2. Fig. 4.

“The output of synchronous tletectcrr and. filter

404 is etmverted to digitai form by zmalog—to—

digital converter 405 and forwzirded to
1iiicroc0nti"oilei‘¢i06. Thus. miereweontroiler 406

can c3bta.in 21 digita,E Vaiue representitig Elie

ctapaeitaime seen by any row 0!‘ Column of

electrode elements (or electrode if measuretl

Page l3 of 18
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wherein said predefiiiecl frequency of said
escillater is selected te clecrease the

il’l‘ip€€_l.‘,ll1C(') of said dielectric substrate

relative to the inipedariee of any

c<>ntarninate that may create an electrical

path on said clieleet:rie sulastrate between

said adjacent areas, and

wherein said detector circuit compares the

sehsecl hecly capacitance to ground

proximate an input touch terminal to a

threshold level to prevent inadvertent

generation of the control output signal.

l{::quest fer Ex Plzr.',e:' R‘;)CX3,.lE]ll}EtEi()Rl
US. Patient N0. 5,'796, l83

separately) selected by multiplexer r-ll) . . .

l\/liciecoiitrellei‘ 406 sends data to utilizing

means, such as a personal computer (not shown)

over lead 4210.” {(3% at eel. 4:21-32, Fig. 4.

“RF oscillator 408 provides an RF signal for

example, llll) l«:il0hertz, to circuits 401,

synchronous detector and filter 404 via inverter

410, and guard plane 4ll."’ Id. at eel. 3:67--eel.

r-'3-:2, Fig. 4.

“The effects of electrode-to—electrode

eapacitanees, wiririg eapacitances and other

extraneous; capaeitanees are inininiizerl by

driving all electrodes and guard! plane ilil in

unison with the same RF signal from RF
eseill,atoi‘élll8.” Id. at C017» él:5§S»»{il,.

“Referring to HG. 6, rrricreeornputer 406 reads

the initial capacitance values for all the elements

in array lilil and .~;‘toi'es such Values (step (Sill).
Such initial Values should reflect the state of

array 100 without a fingger or other object heing

nearby, accordingly, it may he rlesirable to

repeat step bill a number" of times .‘:'tllt;l then to

aelect Elie th.iniiriuiri capacitance Values read as

the initial Values, tlierehy eenipensating for the

etleet of any objects nioviiig clese to array lilil

rluiiiiig the initial ization step. After initialii;:at_ien,

all capacitance Values are perietlieally read and

the initial Values subtracted to yield a reinairitler

Value for each element (step 602). if one or

more of the remainders exceeds a preset

tlireshelrl (xtep 603), indicating that an object

clear: to or touching array l0O, then the 3»: and y

coordinates of the centroid of capacitance for

such object can be calculated front saeli

reniainders (step 604). . . . Te aveid ;~;purietis

operation, it may be desirable to require that two

or rnere nieastirements exceed the preset
threshold. The tliresholszl can be set to sortie

pei'eentage of the range of AID converter’ zlllfi,

for example lO~l5% of such range,.’“' it}. at col.

Szlll-48, E3-‘lg. 6.

Page l-4. of i8
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Request for Ex Przztes R‘;)CX3,.lE]il}EtEl()Rl
U33. Pa1ientNo. 5,'796, l83

B. Claim 27

27. A Capacitive responsive electronic “The capacitive sensor of the invention

switching «rircuit for a. controlleri device compri a. thin, insulating sufirioe covering :1

comprising: plurality of electrodes. Tire position of an object.

such :1 tin ger or liancl—liela:l stylus, with respect
to the §3l€Ct1‘§_)(.lf:S, is determined froni the centroid

of oapacitaiice values rneasurecl at the electrorles.

. . . The X and y coordinates of the centroicl are
caltzulated in :1 1ni::roconti‘oller from the

measured capac:itans:es.’" B-oie ‘388, col. 1:61-

coli 2:5“ Fig. 4.

“A computer input device for use as 21 cornputer

mouse or keyboard coniprises a thin, insulating

surface covering an array of electrodes. , . . For

appl_ica.tioiis in which the input device is used

a mouse, the l1’llCl‘CtCOl‘1U‘Ctil€I' forwards position

change irifoiniation to the computer. For

applicatioiis in which the input cleviee is used as

a keyboard, the microcomputer identifies a key

i'.I‘O1’}'l the position of the touching object zind

forwards such key identity to the tqoinputer.” Id‘
at /\VbSll”‘ZiCt.

an oscillator providing a periodic outpiit “RF oscillator 408 provides an RF signal, for

signal having a predefined frequency; exaniple, EGG kilohertz, to circuits 401,

synszlironous detector‘ and filter 404 Via irwerter

410, and guar-ii plane 4} 1.” id. at col. 3:rfi7—col.

4:2, Fig. 4.

first and second touch terminals defining “The operational principle of the capacitive

for an operator to provide an input position sensor of the irwe1'itioii is shown in MG.

by proximity and toucli; arid Electrode array 100 is a square or rectangular

array of electrorles ll}! arranged in 3 grid pattern

of rows and coiunins, as in an array of tiles. 5 , .

The ele<:trodes are covered. with a thin layer of

insulating material (not shown). A . . Hisrograni

llO shows the capncitn-noes for electrodes ml in

array EGO with respect to finger 102.” Ed. at col.

2:4-9—6Z, Fig. l.

“l?’iG. 2 shows four such siilisriividecl electrodes

29;.3993?.Sifife1E_5%E.3%E‘:@232E533.__fE£92}_9.?£ftY_9_§E?ErEi§__§§}§}____
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l{::qucst for Ex Pizr.',e:' Rsexarriiiiaiiriii
U33. Pa1'.r:nt N0. 5,'796, l83

two oolurniis in array l0(). As can be scan lrorn

HG. 2, a horizontal clcrnorit 201 and a Vertical
element 202 are situated at each intersection of a

row and coliimn." id. at col. 3:l 653,0, Fig, 2.

“As will be clear to those skilled in the art.

olomciits 20l and 202 can 17:: fabricated in one

plant’: of 2: inulti»-layer printed circuit lroard

together with one sot of intercoriricctions, for

exarriple, the horizontal row coiiricctioiis 203.
The Vertical row connections 204 can then be

l‘al3l‘lt'.‘..‘;tiC¢;l, in ariotlior plane of the circuit board

with appropriate Via coririeotions between the

pianos.” 1511 at col. .>:30—3t3, Fig,
.............i................................................................................................................................ .

zi, deatcctor circuit coupled to said os ator

for receiving said poriorlic output signal

from said oscillator, and coupled to said
first arid socond t0uCl’1l€1'111lI1’<ilSi, said

detector circuit being rcspoiisive to signals

from tizild owillator arid tho }“)i’~t3S‘€:BflC6 of an

opei‘ator‘s hotly capacitance to ground

coupled to said firs:t and second touch

terminals wllen proximal or tomthed by an

operator to provide a control output signal
for actuation of the conirollcd device;

“E_E]a<.:l1 row and column of olctctrodes from

array 100 its: connected to an ll’l‘[-E‘3gl"Zll'l,llg

amplifisr and bootstrap circuit all-Ol, . . . , Each of

the outputs from circuits 4-01 can lliff selected by

niultiploxei‘ 402 under szontrol of niicroconiroller

4-06. The Sttificltfd output is than forwzirtloil to

sumining circuit 403, ‘Wl‘l€‘.l‘C such output is

combinod with 21 signal frorn trimmer resistor

409, Synchronous £lt3lC('3Ci0l' arid filtor -4Or1l-

t'.‘.Ol‘iVt"l‘l tlic output from sumniing circuit 403 to a

aigrial related to the capa.ci£ance of the row or

column selected by niiiltipioxer 402. RF

oscillator‘ 408 provides an RF signal, for

izaxarriple, l00 l:<,iloliei“t::, to circuits 401,

syriclironous detector and filter 404 Via iiivertcr

410, and guard plane 41.1.” id. at col. 3:53~coi.

4:2, Fig. 4.

“Tire: output of s4yraclai"onou:~i dotector Lind tlltizr

404 is conxiorterf. to digital form by :—inalog—i:o—

digital converter‘ 405 and t'orwai‘de.d to
1‘nl(I1“0CO]'lti“OllCl‘ 406. Tim S, rnicrocon iTi'0ll€‘:“ 406

can obtain a digital values i‘epr‘esciitirig the

capacitance seen lay any row or colurnn of

oloctrodr elements (or clccti‘<_>ric if iricasuirid;

sopamtclyf) selected by multiplexer 402. . . .

l\/licrocimtrol{er 40:3 sends data to utiligz/mg

fi'i€.’..‘1fiS. such as :1 pcmonal computer (not shmvn)

over lead 420," Id. at col. 4321-232, Fig. 4.
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said -detector circuit. being ccrtfigtired to

generate said control output sigma} when

an 0pe1‘atot' is pmximaii or touches said

second touch terminal after the cpe1‘att>r is

prcxinmi or touches said first touch
terminai.

R::quest fut‘ Ex Ptzr.',e:' R;—:eXa,.mi1iaEi0n
US. Pzt1iehtN0. 5,'796, 583

“A computer input device for use as a computer

mouse or hey'boai“d comprises :1 thin, insulating

surFa.:;:e covering rm zirray 0fe1e.ctm<ies. . (V , For

applications in which the input device is used as

2. mouse, the microc<'mtr0}iei' forfwards p<>siti0n

chzm i11f0iinatir_an to the coinptitei‘. For

applicatic-hs in which the input device is used as

2: i«:eyh0ai'd, the mi C1'0t20,if}‘1p u ter idem tifies 21 key

from the position of the touching object and

tbrwaids such key identity to the computer.” Ir’.
at Ai_‘9Si1"cit;‘.t.

“in using the position sensor of the i,nV€F1i‘.i0,‘0 as

computer mouse or tmckbaii to control a

cursor, movement of the mouse 01’ tmekbaii

emulated by touching arrzay 100 with i'inger 102,

or some otiaei‘ object, and Sii"Oi§il'1 finger 102

over aimy 300 to move the cursor. Changes in

positien of the finger with respect to array’ 130

are refiected in correspondiiig changes in

positions of the cursor. Thus, tbr such an

appiicatitm, niicroeoiatroiier 4°36 sends data over

lead 4-20 reiatitig to changes in position. PEG. 6

is 21 ii W chait of the cpeifation of

micr0c0nt1"0iiet'4G6 in such an appiicaticsnf’ Id.

at eei. 4:('i7—coi. 5:9, Fig. 6.
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R::qucst fur Ex P¢zr.',es R.—:eXaz,1i1i11aEi()xa
US. Pzi1iE:E)INO. 5,'796, 583

IV. CQNCLUSEQN

A sub,<;t:mtia7fi new question of patentability is raised based on the :"1ew£y cited prior 311,

and the1'€éf01‘e 2.1 :'eeXaminatAi0n 01" Claiam; 18 and 27 is wa1'1‘amed.. Again, the Patenii Owmzr

reserves 311:: right to take: positions asssrting and submit argLan1e11ts c~;xp1aining why Various ciaixn

€:le1'r_1e:’:r1ts not disclosed or suggested by tha cited art.

If the Office shouid have any quastions, gialease Contact the ‘..1i'3d€.1‘SigF16€l attorney. The

Comnlissioner is imreby authorized to charge any fees due in connrsction with this ffiing, or

credit any overpayment, to Deposit Account No. 50-1065.

Res;.3ectf1.z]Ey s1:17bn1itt:=:d,

August 17, ZOEZ ;’Bri.3m A. Czirison./'
Data: Brian A. Carlson

Reg. No. 37,793

Slater & ‘.=\/iatsfl, LLP
17950 PICSEOIE Rd.

Suits 3000

Dallas, TX 75252
972—732—1()(}1

972-732-9213 (fax)
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90.191 2,439
CGNFERMATEGN NS. 4155

22045 REEXAMENATECN REQUEST
BROOKS i(LiSHMAi\—i P.C. rterice

1000 TOWN C;Ei\iTi£R : _ t . .

TWEi\iT‘r’—SECOi\iE3 FLOOR. , ; tilt! T
SOU'i'HFiEi_i3, Mi 48€)'.7’5 '“°

Date it/iaiied: 0&3/24/2012

NQTECE QF REEXA?iitiNATiQN REQUEST FELENQ BATE

{Patent Qwher Requester)

Requester is hereby netitiett that the tiiing date at the request for reexamination (33/17/2012, the date the

reciuireei tee of $2,520 was received. {See CPR i.5iO(d)).

A decision on the request for reexamination wiii be rnaiieci within three months fresh the tiiing date cit the request

ier reexamination. 3'? CFR i.5i5(e}i).

Pursuant ta 37’ CPR i.33(c), future cerrespendence in this reexamination preizeeding wiii be with the iatest
attorney or agent of the reeerci in the patent tiie.

The paragraphs checked heiew are part «st this communication:

The party receiving the courtesy cepy ie the ietest attorney or agent of record in the patent titer

The person named to receive the eerrespeneience in this preeeedirtg has not been made the iatest

atterney or agent tn‘ reeerd in the patent tiie because:

__ A. Ftequestere eiaim of ownership at the patent is net verified by the recerd.

__ B. The request papers are not signed with a reai or apparent binding signature.

________ C. The mere naming at e eerresperidenee addressee times not resirit in that person being
aepeirtted as the iatest atterney or agent at reeeroi in the patent tiie.

Adtiressee is the iatest attorney or agent at record in the patent iiie.
Other

/sdstcVcrison."

Legal instrttmcnts. Exanrtitterr
Central Reexatttinetiort Unit 5'7 1 »Z’77{i5; BAX 0. 57 E 273»-99130
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Uwnw S m 1 3:5 PM ENT AND 1“ RADEMARR Omca
UNETEE) S'§‘ATES DEPARTMENT OF CQMMERCE
United States Pawns and Tmdgmasrsc -Ofiiice
Adércss: CGMMISSMNER FOR PATENTS

P40, Bax 245%?
Alcaxxxiriz. Vixginia 22313-MEI}www.u.qnm.gI:v

»\E‘?L§CATEO.N NE). > FEIJNG DATE FIRST N'A?v’:IEl) (N\’Eii\’E'OEi ATTOEiNEY DOCKET NO. QNFERMATEIQN NO.

§0,"Oi2,439 (38I'i7f2{3i2 S'.796i3RX 4i.5S

' ms 7590 0930/2032 ' ' ' '

mom }~:.us1~5MANP.C.
3099 TC!\VN CENTER NGUYEN, LINH M

'1‘WE.NTY—SECL'}ND }'-‘LOOK - -« « - ‘ _ V «
soumr-'n=.:,i), MM3075 '”“‘“’“’ _ &

—31. 1». ‘ ‘
091202.012 ‘ FAER ‘ ‘

Pieasw fimi beiassw amimr attached an Qffice mmmamicatima muceméng fihis appiiszatima 0:" pruceezdéng.

The ‘time period for repiy, if any, is sat in the attached mmmunication.

E’TOL~9C9A (Rev. (Hi0?)
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Centre? e. ‘ Patent Under Reexaminafien

901012.433 M98183

ExemfinerOrder Granting /' Benyieg Requeef Fer
EX Parse Reexemirreéien

LENH M. NGUYEN

:=~—~»»—~—»~»»»»»»»»»WW--------------------------------------------------------------------

--«The MA!i_iNC? 3.41 11$ er’ this eemmunicasren appears en the cever shes: with the cerresperademse ade‘ress-~

The request fer ex perfe reexemineiiera fried “.’?’/-wgusr 2012 has been ceneideree and e determineiiez-rr has
been made. An identificetien of the eiaime, ihe references reiied aspen, and the retienaie eupeerting the
deiermiraatiert are attached.

Attachments: a){:} FY0892, E3) PTO/SBIGS, c){:} Other:

1. Q The request fer ex perie reexeméneticsra is GRANTED.

RESPQNSE THVEES ARE SET AS FQLE..C3‘W$:

Fer Patent Owners Statement {0ptieneE): TWQ MQNTHS frerr: the meifiing dete Q1 this communication

(37 CFR 1.530 (13)). EXTENSEGNS ee TEWEE ARE GQVERNEB BY 3? €::FR1.55fi(e}.

Fer Requeetefe Remy (ep1i<>naE): TWO MONTHS frerr: the date 01 service of any timeiy fried
§3ater11Qwrrer's Statement (3? CFR 1.535). NO EXYEMSEQN GF 11133 ‘TEME PERSQEB 18 PERMEETTEQ.

if Pe1entOwr:erdees net fire a timeiy statement under 3?.’ CFR 1.5:’30{b), then no repiy by requester

és permitied.

2. Q The request for ex perfe reexerninetéen is E‘Z3ENiEiI3.

This decieien is net appeeiabfie (35 U.S.C. 303(9)). Requester may seek review by peiiiien to the
Commissioner under 37 CFR 1.181 within {ENE MONTH mm the meiiing date efihés eemmurrieetéen (37

{3FR1.515(e))~. EX"§"ENSsEON QF TEME 1'0 FELE SUCH A PETETEQN UNDER 3‘? QFR 1.181 ARE ‘
AVAELABLE GNLY BY PETEYSDN T0 SUSPENB QR WAEVE THE REG1.§LA“§"§QNS UNQER
3? CFR 1,183.

in due eeuree, e refund under 37' CFR 12$ ( c; ) wiii be made 11:: requester:

e} D by Treasury check or, Q

13} K] by creditie Deposit Account No. , er‘

C) C} by credit to a credit card account, unieee etherwiee notified (35 U.S.C. 3€33(c)).

’ cc::!'-Re ueeter’§fihirc£ art r 1.11:’ “U.S. Patent and Trademark Offvce

PTQL~4?1 (Rev. 0§3~=IJF:‘:) Qffice Actress Era Ex Fame Reexaminafiitsn = Part (:1 Paper No, 26120911
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Application/Centre} Nuniber: 90/912,439

An Unit: 3992

EEECESIGN

A substaritiai new question (SNC3 efpatentaiaiiity affecting claims i8 and 27 (if United

States Patent Number 5,796,183 (“the base patent” 03‘ “the 1835 patent”) is raised by the request

fur e:cApa::rz‘e reexamination.

Infarmatioiz Disciasizre Statement

The Inibimatioti Disciosuife Statement submission of August E"/', 2012 has been

lcmisidered. it is to be meted, htiwevei, that where patents, pubiicatiens, and other such items of

infotmaticm are submitted by 3. patent evvner in compliance with the requirements of the rules,

the requisite iiegree (if eimsiiiemtimi is be given in such iiiiermatioii wiii be limited by tine

degree it} witieii this patent ewtier has explained the content and reievaziee iii’ the

iiiim/nmtietz. in instatiees where no expiatiatitm of eitatimts (items tit" information) is required

and none is provided for an infonnation eitzttieit, oniy a cursory review of that infottnatitm is

tequireci. The examiitei need ezmiy perfiattri a eursatjv evaiuation of each unexplained item sf

information, to the extent that he/site needs in erder to determine whether he/she will evaluate

the item tiirtiiet. if the misery evaiuatiori reveals the item not in be usefui, the exatniner may

simpiy step iooking at it. This review may often take the form (if eemsictering the dmzuments in

the same manner as ether dcscumentsin Qfiice search flies are eonsiziered by the examiner while

conducting a search of the prim‘ art in a proper fieid of search. The initiziis iii” the examiner, in

this pmeeediiig, piiieeé adiaeeiat iii the eitatimis on the i"i‘Q-M49 EH“ PTG/‘SB/fl3A. aiié 081$

at its eqiiivaient, witiimat am imiieatimi in the reemrfi to the eimtmry in the record, dew imt
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Appiieatien/Control Number: 9i}/‘£312,439 ‘ Page 3

Art Unit: 333832

signify these me information has been cmrsidereefi by the examiner any fisrther than re me

exiem meted abqwe. See MPEP 609, seventh paragraph, Revision 5, Aug. 2906 [page 60{)~i-41}.

References

Boie et aE., US. Patent No. 53463388, filed en January 29, E993 and issued an Qcteher

31, 1996 ("Beie ‘388").

Prarsecmimz Histmjy

The base patent stems from United States Patent. Appiieatien No. 08f6(31,268 (hereinafier

“the base appEic.atien”).

The examiner generaiiy agrees with the descripiion of the prosecution history found in

the Request at pp. 5-7, emi that discussien is incorporated by reference. The base application

was uitimateiy allowed without a statement of reasons for alinwance. From the prosecution

his§,ery,, it appears iikeiy that ciaims 18 and 2‘? were aiiowed in the base application itseeause ef

the amenciatery language in claim 13 and the new independent ciaim 27', as discussed at page 6-7

ofthe Request.
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Application/Centre: Number: 9fl.r’012,439

Ar“: Unit: 3992

Pmpased Rejecfians

«.é.*t;;é:ii<.?_»‘f_3;§.;Q’.m<§_,'e¢'Zj»_”!T.€?.«.~?3(fé?.2

Ciaims E8 and 27 efthe ‘183 patent are unpatentabie under 35 U.S.C3. § 102(a) as

being anticipated by Boie ‘E88.

A3*zm’y.s‘is (if ties Prior Art Pmvided in the Request

35’ U.S.C. 1(32(ea,)

Beale ‘$88:

It is agreed that Basie ‘388 raises SNQ for eiaims 18 and 27 0f the ‘E83 patent. insofar as

the explanation at pages 842 ofihe Request and the item—matehing at page 12-17 0f Claim Chart

of the Request at least facialéy suggest that Boie ‘I388 teaches a substaniiai number of maimed

features. A reasonabie examiner weuid consider that Evie ‘383 imponant in deciding whether car

not claims 18 and 27 of the ‘183 patent are pateniabie. Aeeerdingiy, Boie ‘388 raises a

substantial new questisrm. cf patentabiiity as to claims 13 and 27, which quesiien has met been

decid.e<i in a previeus examinatien 01° the ‘306 patent.

Such teachings are not cumulative to any written discussion on the recorezi of the

teachings of the prior art, were not previously considered not addressed during 21 prior

examination and the same question of patemtabiiity was not the subject of a finai heiding of

invaiidity byAFes:€eraE Courts.
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App1ica.&ioniC<>nimE Number: 90/612,439

Art Unit: 3992

Ca:-rgspanderace

All correspondence mating ta this ex purle mzxaminatiim pmceeding shcuici be diracted:
By Maii :0: Mail Stop Ex Pame Reexam

Ccntrai Eieexamination Unit
Commissicmer for Patents

Uiiiied States Fawn: & 'i‘z'auir:niari<; Offices
PRC). Box E450

Aiexandria, VA 22313-1450

By FAX :02 (S71) 273~990(}
Central Reexamination Unit

By hand: Customer Service Window
Rancieiph Building

401 Duiany Safest
Aiexandria, VA 22314

Registered users nfEI~‘SvWeb may :13 iemaiiveiy submit such cezsvrrespmideiice via the eiectrunic fiiing Syst-em
EFS~Web, at ht: 33:/’fefs.us to. rovkzfiiefmv <3riaL"i:fs-reflisiererd. EFS—Web offiars the benefit of quick

submission to the paniciilar area oflha-. Office mat neezis to act on the cmrespondence. Aiso, EFS~‘Wab
submissions are “soft wanned” {i.e., electrmiicaliy uploaded) dircctiy into the officiai file for the

reexamimaiian pmeeeding, whim effers panics zine opportunity 10 review the: content of their subinissions afier
ihfi “ssfi scanning,” grocess is compista. '

Any iiiquiry wncesriiing this. mmmunicatian should bfi directed to Link Nguyen at Eeiephcms numbar
5"}’1~272-W49.

Signeii:

{Link M. Nguyen]
Primary iiixaminer
Central Reexamination Unit 395}?

C{Im.f€§‘€3€¢S2

lMz:rga.ret Rubin/’

Piimary Eixaminenr CRU 3992

M5
MARK .5. Rfiiiii-éARi _

fiamewisary mam Rasxaminatien Sgeciaiisi
‘ mu ~ mi um: 39%?

-....N_\.



Page 472 of 1714

Eiectmniaz Aeémewiedgement Receipt

14267867

Appiicatian Number: 90012439
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Titie cf imienfiisanz Capacitive Resipcsnsive Eie-itronic Switching Circuit

Fiier Auihcasized By: Brian A. Csrison

Atmmey £39055-set Number: NAR—~5796183RX

Receipt {Defies § 19--NOV-2012

Fiiing Bate: 1.7-AUG-201.2

Time Stating»: : 17:13:34
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The Director afthe USPTO is hereby authorized ta charge indicated fees and credit any overpayment as foiiows:
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Fiie Listing:

Document

Numb“ Eecument iltescngstien
. Fiie $ize(Bytesi/' Muiti Pages

Fiie Name . , . .
Message Digest Part map Haggai.)

_ , 162005
NAR_5.79E>‘: 83R>;_?ateentC;wr~.eer

Statement.pr:if
Reexesm. Timeiy Patent Q\:vr‘:-er‘$ S1.ri~.r:t in

Resp to Order

Fee Worksheet (S806)

Warnings:

inietmatien:

This Acimewiedgement Receipt evidences receipt on the noted date by the USPTO of the inciinated ciecuments,
5 characterized by the applicant, and inciuding page ceunts, where eppiitetsie. it serves as evidence :3? ieeeipt simiier tax a

Pest Card, as described in MPEP 503.

.tieea_Aee_ii_§etieesiiees:t_3_5_t£s_§_t§=__’i__‘§_:i_
Eta new appiiceticn is being fiied and the appiieetion intiusies the necessety etempcanents far as fiiing date (see 3? {FR

’i.S3(b)-id) ene MP5? 5636), a Fiiing Receipt (31? CFR 3554? wiii he issued in due ceurse and the «Sate shewn on this
Acknowledgement Receipt wiii estehiisis the ‘Filing date attire apgsiicatin-no

Netienei Stage at an interneticenai Aggiicatien tine-er 35 U.S.C. 371
Eta timeiy submission te enter the neticnei stage at an internetienai eppiicetien is cempiiant with the cemfiitiens iii‘ 35
U.S.C. 373 and ether appiicebie requirements a Form ?CTlDOlEGi‘3%{}3 indicating acceptance ef the appiieatien as a

netienei stage suiamissien under 35 EJ.$.€Z. 3?t wiii be issueci in aeiciitian tn the Fiiing Rezeipt, in due ceurse.

item.ieteitnetieee!fleeti.eet_iee..Ei_iesi_eLiti;she_tE_§RIQea.e_Ee_s:ei3!iee..§12iiis_e

tie new internetizmei appiiceticen is being fiieci and the intemetienei appiicatien inciuctes the necessary -mmpenents for
em internetienei iiiing ciete (See PCT Articie ti amt MPEP 383$), e Netificetien cf the intemetienei Appiicetien Number
and eftite intemetienei Fiiing iliete (Farm PCTlRO:"i €55) wiii he issued in due murse, subject ta presczriptiens mneeming

neticmai security, anti the date eitewn en this Acknewieeigement Receipt wiii esteisiisis the intematienei fiiing state at

the eppiicatien.



Page 474 of 1714

IN THE UNITED STATES PATENT AND TRABEMARK OFFICE

US}. Patent No.: 5,796,183 B1 " Docket N0; NAR—5'796183RX

issued: August 1587 1998 j Invermors: E€S01:n‘mand es’ al.

Filed: J :1nu:11'y 31, 1996 ;_' Patent Owner: UUSE, LLC

Comm‘: N0. 'E‘Ei‘>D 7' .EE1>:aminer: Nguyen, Linh M.

F01": Czapemtive Respansive E‘1:3a3U'0nic Swiiching Circuit

Mail Stop Ex Pane Re<—::<am
Attn: Cemrai Reexaniination Unit

C0n1missi0;1e:r for Faimts

13.0. Box 145i)

Alsmndria, VA 22313-L43-5()

PAWENT CSWNER STATE?\.’H§?.?\ET

Deal‘ Sir:

Pate:r1i:0vv:1er re:spec:1ifuE1y submits this Patem O\,V!16,‘(‘ Statéernem in response 10 Eng

Septémbasr 20, 2012 ‘Order Granting Request for iibc Paris Reexznnination of U Patent Nuinber

5,796, E 83 BE (the “I 83 Patent”). Patent Owner1*espc3Ctfiil‘iyrequests that the foiiowing

amcndlnents and rema1'1~:s be watered, and respectfully rcqaaests consideration of amended claims

18, 27., 28 and 32, and n«:w1y—add::d clairm: 33-39.

N./»\R—5796i 83RX .Page 1 of 3-7
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' 1}: 5? '§’fi'¢1 ‘Iii’?flzriexzf (f}‘?zi}azr II/}'m’£r !?£’£’.Z’(lfKr?i:4'i£?il%}lI

A listing of eacli claim under reexarniriation is provided below. Reexaiiiiiiation of claims

l8 and 2'7 was granted in the Order date-;l September 209 2(ll2. A(.TCOl‘€.lll1gly, please amend

‘}

claims l8 .’3.llf. 27? well claims 28 and which depend from <:l-aim 27, as provided below. in

addition, please add new claims 33-39 follows.

l8. (Ameritledl A capacitive responsive elecufoiiic switching circuit comprising:

an oscilllator providing a periodic output signal having a predefined frequency;

a l’lllCl'OCOllil‘Oll€1‘LlSlll the ieriodic out mt Sl°'l‘ial from the oscillator, the microconi:1‘oller

selecvtivellprovirling signal output frequencies to a pluralitv of small sized input touch terminals

Erll

[a] gig plurality of small sized input touch terminals defining adjacent areas on a

dielectric Sul‘:Sll“al;€‘. for an operator to provicle inputs by proximity and touch; and

a detector circuit coupled to said oscillator for receiving said periodic output sigiial from

said oscillator, and coupled to said input. toucli tei'miiials, said rletector circuit bein g resp-:>risive to

signals from said oscillator via said rr1ici“oc.ontroller and [the} 5; presence of an opei‘atoi"s ltrocly

capacitance to ground coupled t_o said toucli terminals when proximal or touched by [an] 3:115

operator to provide a control output signal.,

wherein said predefined freqiiency of said 0SC‘ill.5il’0I‘ {is}

-" iiencies are selected to decrezit~:e [tliel it first impedance of said cli electric :~:ul)sti‘a=;e rel ati we to

[the] a second. inipedaiice of any contaminate that may create an electrical patli on said dielectric

substrate lietx Icen said adjaceiit areas defined b ' the luralit ' of small sized iii__.ut touch

and wliereiri S21lCl gieitector circuit. compares {the} sensezl body capacitaiice _§_l_i_:_1_i_ige to

N./»\R—5796l 83RX
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ground prtixinistte an input touch teiininzti to a. threshold ievei to prevent inntiverteiit generzttion

of the control output sigiisi.

27. (Amended) A capacitive responsive electronic switchin circuit for a ttoiitroiied i§€V’}’?8tCi

device eompri sin g:

an oscillator providitig a peri odie: output Si,g1’iZ1i having a predefined frequency;

£ti‘i1iC.YOCOHtr0i'i€I‘ LEf~:iI‘t°' the eriodit: out ut Sifiilfii i”i'orn the osciiiatoi" the niicrocon‘troi]ei‘

seiectiveiv rovidino‘ sionai out wit fret uencies to a close} s acted arm of input touch terminztis

of 21 kev and the in_'_iut touch terminals coin iisinn first and second in ut touch terniinnis'

tjie first and second _',t_r_tt_>_ti_t touch tertninais defining arezts for an opeiiattor to provi-de an

input by proximity and touch; and

El cieteetoi‘ circuit eoupied to said oscillator for receiving said periodic output signs} from

said oscillator, and coupled to said first and second touch terininatls, said detector circuit heing

responsive to signals froth said oscillator )_v_'_i§__§gi_ti_r;;iig;_rgg;_g_nt1;g3_1e§ and {the} 5} presence of an

0pei‘ator's body capacitance to ground coupied to said first and second touch teiminztis when

proximai or toutithed by [an} t_h§ operator to provide 8 control output signal for actuation of the

controlled keypad device, said detector tsireuit being configured to g‘°.l1€?I‘3.‘Ef.i said control output

signal when {an} operatoi‘ proxirnati or touches said second touch terminal after the operator

is proxiniai or touches said first touch terminzti.

(Amended) The capzteitive responsive electronic: switching circuit defined in claim 27,

wherein said detector r:ii'cuit generates said contro} signal oniy when [arfl _t_h_e operator is

moxixnai or touches said second ‘touch terminzti within a predeterniined time period ztttei‘ the

operator is proxirnai or touches said first touch terminui.

N./»\R—5796i 83RX
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32. (:Amend€:d) The &’.T{;1_{_3a,CiE.i‘§’£‘: Iesponsiws ck:tcu'0nic swiiaélxizag circuit defined in ciairn 27

(1nd f111*th5:ri11c1,11ding an inc1ic:atmff0r indicating Whi°:,‘f) said date/ctcar circuit cietartiwirtes that {an}

the opem‘-:0r is proximal or touchass said first touch ‘terminal.

’Ne,W3 The ¢.‘.:1_:1(:itiV<-: ms onsive eiectroniat sswitching mum‘: as dezfined in claim 18

caused by the bodv ca. ‘xacitance de5c:1'easin_0' am in ut touch ‘iemiinai sicnai on tht’: ciettscior :0

a (mud when roximate to the in wt touch terminal to a second threshold level to gzenerate the

control 01,1 gm: sigma},

New\ The camcitive was onsiva eiectronic switchiia cimuii as defined in claim 18,

further com Wri sing wherein said detector circuit com arcs the sens-ed bodv ca "3.Cii3.l‘1C€ Chan . ,

mused bv the, bed" (:11 acfiance dec:,.*e:1sin.U an in ,m much terrninai Si 5:11:13 am Etude on the

.¥.3.’§fi7§:9129!:.E9.£1?9Q£1£1..&¥h_§§I}.._Q;f92¥.iQ1S3ES?.£9.I39§,iI¥.E2E:1i2.E93}Eh.E£’£§f1iEiEfl.SEQ.Si.E§§£§Z!l§.flllififihéiléflfikii1 0

enerzate Ehti commi Gut ‘rut sivnai.

35. (New) The ca acitive rss_30nsiVe esiectronic switchin circuit as defined in claim 27

_i:‘_:1_2_1_E__:L;%__1;:w_s_>_:£___i;_-:_*:_t_1__<_:11gal..911_i£531§:‘iii11i;1g.s;2:2a_12x.$h§:_9;2§::.§:s2z:__:s2

rovide in vut. the contmi out ui Si final is revented.

36, (Newfi The capacitive ressponsiw: electronic? 5wit<:.hin<: <:ir<:uit as d6:finedi11 claim 27 and

ii£11t:4:;;;_i4Lg}.2£13_9;;..22eInagfi.92£95:__E§2Li51gigaimg..yy;h_€;_n..33315:91gig;:9a:3;;1gig:_Q:Exztm;i2:1§§__:t1§4L§__m4:2

operator is maximal 01‘ touches saici second touch tezrminai.

N./»\R—5796i 83RX
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37. (New) A ca aaeitive res-* cnsive electronic switcthimz circuit for a controiied device

an oscillator reevidina 21 eriedis: Gut tut sifinai haevino ea. ‘-.3redefined fre uencv wherein

an osciiiator Voitaoe is greater than :1 31: "iv Voltatie

£1111iCI‘OCO11‘h‘01k’.1‘ usin the Qeriodie outgut signal from the osciflator the 1nit:mc:_>ntr:_:11er

of a Re" wad the in mt touch terminais com risimt first and second in 11: touch terminais:

th€fi1‘S'( and second. tottch terminals defininc areas for an 0 erator to rovide an in ut 11; '

roximit r and touch: and

__Elé.. M

said oscillator. and couyled to said first and second tcuch terminals. said detector circuit being

res mnsive to sioxtais from said Osciiiatcrr via said. micrrocontroiier and 3. resence of an 0 erat0r's

b9§X.£Z§&E?£§i§§eI1§§..E,Q.g£9E11§i.£291§,I23§§$9.: i,d..fi,1:§t..a:1§i,.59$913:1.59922:11..t§::::11i::teE§.yz31e11.9;:9§i:3a1..9;:

Eslti§h_§§_32§£..‘§1h§>_QQfiiailéli;19.192§£2.E€i§§..§.§_¥zE‘3‘ 11_.22.tt2.s::t__§i321$}_.Egg:_§t§_t_g_2;Q31:1_93$_the_5;9;;_t:;s21lesi_sie_y;i§§,

said detector circuit being Configured to :z':me1‘ate said control out mt sigma} when the 0 emtor is

roxhnai or touches said second touch terminal after the 0 erator roximzd or tszeuchcs said first

much terminai.

(New) The capacitive res:)onsive eiectronic switchim: cirszuit as defined in claim 37,

wherein feeclback to the 0 erator is mvided D ' an indicator activated. E3 the microcontroiier

::1.f1r,e.r..:1_1.e...<.2pt:»%;r.4.t._t=>;.1:..t.9_;s9h,e: 6 second touch terminal.

New) The ca ztcitive res ‘ronsive electronic switchino circuit as defined in claim 37

wherein said. detectar citcllit com ares 3 sensed bOdV ca acitanee Chatwe caused. ‘b

N./»\R—5796i 83RX
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bodv ca aaiitanate dCC1‘f_’.aSi1‘1 a second {such imxrgiaal sivnal on the? d€E.€jC1'D1‘ ta oroun-zi when

wherein feedback E0 the :3 aerator is Wrovided bv an indicator activated ‘tr ' the

n1icr0c0ntr01k>,r after the m::1‘at0r teuclles the second touch tcrmi11aL

N./»\R—5796i 83RX
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Ciainis 1-39 are pending in the present reexam.inaii.on proceeding“ of wiiich claims 18,

27, 28 and 32 are amended herein and 33-39 are added herein.

HI. §)iscussi:m 0C1aims and Prier Art Reerence

Patent Owner filed :1 Request for Ex Pzme Reexaniii'iaiii0n on August 17, 12012,

submitiing that 3 suiistaiitiai new question of mtentaibiiiity of eiaims ‘E8 and 27 is raised by Bane

et 31., US. Patent No. 5,4€i3,388 ('“‘B0ie"’). Reexamination ofthese eiaims was granted in the

Order dated September 20, 2012.

Patent Qwnei“ is aniending claims an-.d '27 in this Patent Owner Staieiuent. Becziuse

some of these amendments were made to provide better antecedent basis for some claim terms,

Patent Owner amending dependent claims and 32 for the same reason. Patent Qwner aise

is adding new eiainis 33-39. Aeeerdingiy, Patent Owner respectfully requests eonsirjeratien of

amended claims 18, 27, 28 and 32, and new claims 33-39. No new inattei’ has been added.

A. iiidepeiiclent {Iiaiin 18

Independent claim E8 recites “:1 n1ieroe0ntro1iei' using the periodic output signal from the

oseiiiatoi‘, mici'0c0nn'011er selectively providing si gnal output frequencies to a pltiraliiy of

sninii sized input teiieh terrninziis of :1 keypad.” Beie does not teach or suggest these eiain‘:

eiements.

Rather, Boie diseioses that esciiiatei‘ 408 pi‘<_wie.es an RF sigiiai, f0i‘exan1pie, 100

kiloheiu, to circuits £3-01, synchronous detector an (1 filter 404 Via i1'1\/~‘.‘..I"i6I‘-410', and guard plane

411.” Boie, coi. 3;6‘7~<:0i. 4:2. Beie further discloses that “’{_:}he effems of electrode-t0—eEeetrode

N./»\R—5796i 83RX
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Capatfiialliffifit wiring eapacitaiiees and ntliei'ext1'aneeus eapaeitanees .‘;ll‘C niiniinized by driving all

electrodes fitld guzirrl plane «ill in unison witli t_l_i ' __i__z_1_l_ front RF oscillator 4085” id. at

eel. 4:58-60 (€l‘npl‘i8.SlS added); see: id. at Fig, 4. Tlius lfleie discloses dritving the electrodes of

electrode array 500 and guarrl plane 411 with 2. single RF signal. Bole does not teach or suggest

providing signal output fregtierieies to these minpeiieiits. ACC01‘dil1gly., Beie -zines net disclose

all nf the elements of claim l8, and tlier‘el‘ere claim i8 is patentzible over Bole.

New claims 33 and 34 depend "from claini l8 and add further liinitadons. Patent Owner

respectfully submits that these dependent claims are allowable by reason of depending from an

all.r_>wable elziini as well as for adding new limitations.

B. lindegiemlent Claim 27

lndependent claim 27 recites “at niieroeontrolier using the periodic output signal freni the

oscillator, rnicr0en,ntreiler selectively providing signal output frequencies to a clnsely spaced

array of input teueli ’t6l,‘l]“tll’13.iS of 3. l~;eypa.d, the input teueli terrninalis eei‘iipi‘isirig ,t'ii'st and second

input teueli terminals.” Belle does; not teach or si.aggest these claim elements.

Rather, Boie discloses that “RIF eseillater 408 provides an Kl: signal, for exztnipie, ltltl

ltilehertz, to circuits 401, synchronous detector and filter 404 Via inverter 4lO, and guard plane

=-‘ll l.” Beie. col. 3;{i'7—coi. 4:2. Bole furtlier discloses that “{t]he etleets of electrode—te—ele<:trode

ezipaeitzinces, wiring cztpzteitztnces and other extittrieeus capaeitanees are minimized by driving {til

electrodes and guard plane —ill in unison with the same RF Sig nai irlein RF oscillator élO8.” Id. at

eel. 4:58-60 (emphasis added); .935 id” at Fig; 4. Tlius Beie discloses driving the electrodes of

electrode array MO and guznfd plane éll l with a single RF signal. Bole does not teaeli or suggest

N./»\R—5796l 83RX
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providing sigiiai <_n,iipiii frequencies to ihese cornpoiierits. Accordingly, Boie does not disciose

(iii of the eiernents of ciairn 27, and therefore ciaim 27 is patentabie over Boie.

A3"i’l€Tii'.’Ji6iLi claims 28 and 32, and new ciainis 35-363, depend froin ciairn 27 mid add further

iiniiiatieiis. Paieiit Owner respeeirfuiiy submits that these dependent claims are aiiewahie by

reason of depending from an aiiewabie ciaini as well as for addnig new iirnitatioiis.

C. Eiiriepeneieni Ciaiin 37

indepeiicierit ciaim 37 recites “ii mici‘ocont1‘oiier using the periodic output signai from the

oseiiiatoi; the rnicrecontroiler seiectiveiy pros/iaziiiig signal output frequeiicies to a closely spaced

§3.}'1"I3.y of input touch ierminais mi’ 21 keypad, the input touch iemiinais cemprising first and second

input touch ter'min-axis.” Boie does not teach or suggest these :31-aiin eiements.

Rather. Boie discioses that “RF oseiiiator‘ 408 provides an RF signed, for example, 100

i{iiOi1§.’.1‘iZ., to circuits 401. syiieiimnous detector and filter 404- via inverter 410, and guard plane

4i i.’’ Boie, coi. 3:67—coi. /-ii-:2. Boie fiiiifher diseieses that “{~‘;}i‘-.e efiecits of eiectrode—io—e}eeeerode

czapacitances, wiring capacitarices and other €Xi'Y3i‘i€10‘i1S eapaeiiaiices are minimized by driving all

eiectrodes and guard. piane 411 in unison with the same RF signal from RF osciiiator 408.” Id. at

so}. 4:58-60 ieniphasis a-:ider_i); see id. at Fig. 4. Thus Boie discloses r_h‘iVing the eiectrories of

electrode array iOO arid guard plane 411 with .2‘. singie RF signal. Boise does not teach or suggest

providirig sigrizii onipni fret nencies to these eoriipohenis.

Independent ciaiin 37 further recites “an Osciiiatoi‘ providing 2: periodic output signal

‘V’ e e' ‘eiue w ere '» sat“ ‘v " e'» e : = ‘u ‘Vi. -.' ef’ha in a r Li fin dir 11 i1 1 111.111 0 1iidiOl oitar is gr at rthqna s 1 wing ’

Boie is silent. regarding an oseiiia=.or Vo]5:.age being gr‘eai:er than :1 supply voiitage,

N./»\R—5796i 83RX
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For at least the above reas0ns., Beie dues not disclose afl of the eiements of claim 37, mad

therefore claim 37 is patemtahle ever Boie...

New Ciaims 38-39 depend from claim 37 and acid fxirthei‘ iimitatioius. Patent Owner

respectfully submits thai these dependent ciaims are ailowabie by reasen of depending from an

allowable claim as well as for ad<3.ing new limitations.

N./»\R—5796i 83RX
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1 V. Eu mi in" Ciaim: /iirneiziinzems and

Support for each of the amendrnents to Cia.i,E’,'('1S 18, 2.7, 28 and 32, and for new ciairns 33—

39, may he found. thi°o’ughtn1tthe ‘ i83 Patent, and particuiai‘ support may be found, for exampie,

as set forth in the charts heiow.

A. Ameiicied Claim 18

ii). A capacitive iesponswe t°:i(f.CE‘I'0tiiC

switching circuit comprising:

an oscillator pi*oViz;iin.g 3. peiiotiic

output signai having a preiiefiiieti

frequency;

_z_1___r_ni21:22gs;nti:ni1et:_ii§ing_tite Figures 4, 1 1; and Ciaims 8, 129 16.
erioiiic out in si‘ nai from the oscillator.

the iT1iCX‘OCt'mEI“Oii€1” seiectiveiv providing The ‘ i 83 Patent discloses “The touch tietection

sjgng1pg3itpgt»f;j§gg§ngi_e ‘toappiggaipiptyppggf circuit of the present invention features operation

small sized in ut touch terniinais of a at frequencies at or above 50i<Hz and pi‘efei'ab1y
at or above Siiii id-iz to niiniinize the effects of

surface contamination for inateriais such a skin

oils and water. it also offers improvements in

detection seiisitivity that allow close control of

the degree of Pioxiiiiity (ideally very close

pi'o>:imity) that required for actuation and to

enahie ernpioyrnent of a multiplicity of srnaii

size touch terniinaiiz in a physical close array

such as a i~:eyhoai‘ti.” Col. 5:49~57.

The ‘ 183 Patent discloses “iii a first pieferred
ernhodiment the circuit offers enhanced

cietcctioii sensitivity to allow reliable opeiation

with srnaii (fingei' sizej) touch pacisf’ Coi. 6:3 3.

The ‘ 183 Patent discloses “Although the

pi'efen°ed frequency is at or above EGO kiiz, and

iiiore pi‘efei'ahiy at 01‘ above 800 kHz‘, it is

conceivable that freqiiencies as low 50 kHz

could he used provided the frequency creates a

difference in the impedance paths of adjacent

pads that is sufficient enough to accurately

N./»\R—5796i 83RX
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distinguish between an intended touch and the

touch of an adj aeent pad. Us of freqiiencies as

tow as 50 kHz may aiso be possible depending

upon the type of glass er covering or the

thickness thereof used for the touch pad.” C03.
in 1539-27.

The ‘ i 83 Patent discioses “Upon being powered

by voltage i‘egLii.3it0i‘ £00, OSCiiiz1LO1' 200

generates 21 square wave with a tiequencjy‘ of 50

kHz, and meferzthiy greater than 800 i<.H;5, and

having an etrnpiitu-gte of 26 V peak. The square

wave generated by0sci1iat0i'2()Q is supplied via

line 201 to 21 Heating common genei‘ater 300, :1

touch pad shield piate 4630, a touch circuit 400,
and a mici‘0contt'0iier 590. Gsciliator 200 is

desciibed below with reference to FIG» 6,

Floatiiig COE11H1£?H gjeiieratoi‘ 300 receives the 26

V peak square wave froriri osciiiater 200 and

outputs a regulated tioatiiag cernrnon that is 5

Volts beiow the square wave output from

osciiiater 200 and has the same phase and

t'requent:y as the received. square wzwe. This

ticiuting common output is supplied to touch
circuit 400 and 1’1’1i(.‘.1‘0(.?011t1"<_7ii{’;1‘ 500 via iine 30i

such that the output square wave fimn oscillator

200 and fl03Ei,I1g Cotiitiion output tram titiating

eoinrrion generator 300 provide power to touch
Circuit 400 and mier0C0iitro1iei' 500. Detaiis of

floating common getierator 300 are discussed
below with reference to FIG. 7'. ’I‘0tich circuit

400 serises Capaeituiice i'i'0i'n El touch pad 450 Vin

iine 45 i and outputs 21 signal to 1’1’1i£‘.1“0(.‘.011E1“(_)iif)1‘

500 Via tine -ifiiupoii detecting 9. capacitaiice to

ground at touch pad 450 that exceeds 21 tiuesh aid
vaitie, Tlie details of tench circuit 400 are

described below with reference ta‘: FIG. 8.

Upon receivirig an indication frurn touch circuit

400 that a sufficient cupacitaiice to ground

(typicaiiy at ieast 20 pt?) is present at touch pad

450, inicrecoritrelier 5'30 outputs signal to 21

toad--c0nti*0iiing rnici*c»<:oiitroiier 600 via line

501, which is pi'eferahiy a two way opticni
'” C01. i2;6~33.
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irput touch terininais defining, adj acerit

The ‘ £83 Patent discloses “As wiii be apparent

to those skiiied in the art, the vaiues of the

resistors and capacitors utilized in oscillator 200

rusty he varied from those disclosed above to

provide for diiTt‘ei'eht osciiiator output

frequencies.” C01. 14:22-25.

The " 183 Patent discloses “A ruuitipie touch pad
circuit constructed in aszcordauce with the

second E:i‘t"ti?0diD‘1€l'1ti.S shown in Fit}. ii. in the

second enihodinieut of Fifi. 1 1., components
similar to those in the t‘irst embodiment in FIG. 4

are designated with the same references
riunierais and will not he discussed in detail.

The multiple touch pad circuit is a Variation of

the first emhodimeut in that it iuciudes an array

of touch circuits designated as 9091 through

900nm, which, as shown, include hoth the touch

circuit 400 shown in FIGS, 4 and 8 and the input

touch terthiuai pad 45 3 (PEG. -4).
Microcoritrt>hei* 500 selects each row of the

touch circuits 9901 through 9C'C‘,,m by providing

the signal troin oscitizttor 2‘;{}(} to seiected rows of
touch circuits. in this manner, rhic.tr'octuitroiier

500 can sequentiaiiy activate the touch circuit

rows and associate the received inputs troiri the

coiunins of the array with the activated touch

circuit(s). To keep the path length 451 between

the touch pad 450 and the ‘ease to the detection

transistor 410 to 3 minimum, the detection

circuits 900 are pihysicaiiy located directiy

beneath the touch pads. To simpiify assembly, a

fiexihie circuit board such as Vehded by

Sheidahi, inc. or Circuit Etching Techhi-cs. the.

can he used for this purpose. ideally, the printed

circuit will he fixed directty again st the surface

(typicaiiy giass) hearing the conductive touch

pads to eiiniinate air gaps and the need for

conductive foam pads and spring contacts which

were used to fiii air gaps.” C01. 18:34--59,

See Figure ii,
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areas on a dielet ric su

operator to provide inputs by proximity
and touch: and

a detector circuit coupled to said

oscillator for receiving said periodic

output signal from said oscillator, and

coupled to said input touch terminals, said

detector circuit being responsive to sigiials
frornt said oscillator via said

rnicrocontroller and {the} a presence of an

operator‘s body capacitance to ground

coupled _t_o said touch terminals when

proximal or touclied by [anj the operator

to provide a control output signal.

N./»\R—5796l 83RX

Tlie l8: Patent disclose lt a o otle s‘

irnpioveinents in detection sensitivity that allow

close control of the degree of pi'oxin'iity (ideally

very close proximity} that is required for

actuation and to enable einployrnent of a

inulttiplicity of small touch terminals in a

physical close array such as a keylaoard.” Col.
5:53-57.

See Fiaures 4 ll: and Claims 8. l2.._, 7 . , ‘7

Tile “ l 83 Patent discloses “lite ‘lllil Patent

discloses “Upon being powered by voltage

regulator lOO, oscillator 200 generates a square

wave with a frequency of 50 kllzn and pieferalsly

_t;i‘eater than 800 kHz, and liaving an amplitude

of 2:’) V peak. The square wave generated by

0f~1Clll£ii‘.Ol” 200 is supplied Via line '2l,ll to a

floatin common generator 300, it touch pad

shield plate 460, a touch circuit 400, and a
inicrocontroller 5570. Oscillator EGG is described

below witli reference to HG. 6.

llltoating comnion geiierator 300 receives the 26

V peak square wave from oscillator 200 and

outputs a regulated floating corninon that is 5

Volts below the square wave output from

oscillator 200 and has the same phase and

freqtteiicy as the received square wave. This

floating coninion output is supplied to touch
circuit 400 and 1T1iC1‘-CEC-31ltl‘Oll€l‘ 500 Via line 30l

such that the output square. wave trortt oscillator

200 and floating common output from floating

common generator 300 provide power to touch
circuit 400 and 1‘IliCl“0COl‘ll1‘0ll$1‘ 500. Details of

lloatin coninion geiierator 300 are illli-.=CtiSSt3Ll
below witl1ret'ei‘erice to l3’l(3; 7. Touch circuit

400 senses capacitance from a touch pad 45“ Via

line 455 l and outputs a signal to microcontroller

500 via line Al-Olupon detecting a capacitance to

ground at touch pad 450 that exceeds a tluesli old
Value. The details of toueli circuit élflll are

describerl below with reterence to EEG! 5.

Upon receiving an indication from touch circuit

r-‘l-00 that a sulficieiit ca ‘iacitaiiee to arouiicl
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U.y‘§)iCfiiiy at ieast 3 pF) EH present ttoueh pad

450, 11’liC1‘0CO11tl‘-Ctiiéf 590 outputs :1 signal to 31

io3d—cohti'oiiing microeontroiier 600 Via line

501, which is preferably a two way optical

coupiiug hu:’~:."’ Coi. 12:6»-33.

Tine ‘ L83 Patent d.isciose;~; “Q/-‘i muitipie touch pad
a:ii‘cuit COnSU'L1Ct€t‘} in accordance with the second

eifiibodii1'iei1t is shown in FICL ii. in the second

embod‘imeiit of FIG. 1 ii, components similar to
those in the fii'st embodiment in HQ it are

designated with the sahie references numerals

and will not be discussed in detaii. The muitipie

touch pad Circuit is a. varizitioii oi" the first

ehibodinieiit in that it includes an array of touch

circuits designated as 9%} throtugh Qfiiiiiiu,
which, as shown, i11Ciu(.it3 both the touch circuit

400 shown in FIGS. 4 and S and the input touch

teriniriai pad r-'3-Si (FIG. 4!). Microcontroiiei‘ 500
selects each row of the touch circuits 90-‘CA1

thirough 9()Oiim by providing, the signal from
oseiiiatoi‘ 200 to selected rows of touch eiituits.

hi this maimei‘, mici'ocouti"oiiei‘ 500 can

sequeutiziiiy activate the toucth circuit i‘0WS and

associate the received inputs from the columns

of the array with the activated touch cii‘cuit(s).

To keep the path length 451 hetweeit the touch

pad 450 and the base to the detection transistor

410 to 21 minimum, the detection circuits 900 are

physica.iiy located directly beneath the touch

pads. To simplify asseuibiy, a flexible circuit

board xuch as vemied by Shekiahi, inc. OE‘ Circuit

Etching Techhics_ inc. can he used for this

purpose. ideally, the printed circuit wili be fixed.

ciii‘ectiy agztinet the suiface (typically glass)

hearing the eoiiiitictive touch pads to eliminate

air gaps; and the need for conductive foam 133618

and spring contacts which were used to fit} air

gaps.” Col. 18:34--59.

wherein said predefined frequency

of mid os<:iiiatoif {is}

outgut fi‘equeii»:ies are seiected to decrease

{the} first iin edztuce of said dieiectric

N./»\R—5796i 83RX

See Figure 11; and Ciaims E2, 16.

The ‘ i83 Patent d.isciose;~; “./-mothei‘ method for

im it3F116I‘1iif1,°' ea iiicitive touch switches rehes on
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u trate reiattye to [the} a cond

inipeciance of any contaminate that may

create an electrical path on said dielectric

substrate between said adjacent areas
defined by the inraiitv of smaii sized

'<m<iWt16rfiin said

detector circuit compares {the} a sensed.

body capacitance change to ground

pi'o;;in1atc an input touch tcrrninai to a

threshoid ‘ieyei to prevent inadvertent

generation of the con troi output signai,

N./»\R—5796i 83RX

the change in capactti e couphng between a

touch terminal and ground. Systems utiiizing
such a method are described in US. Pat. No.

4,758,735 and US» Pat“ No 5998798259 ‘With

this niethodoiogy the detectioii circuit consists of

an osciiiator (or AC tine voltage derivative)

providing a signai to a touch terminal whose

voitage is then monitored by a detector. The
touch terminal is tir‘iyeri in eiectricai series with

other components that function in part as a

charge point), The touch of an operator then

tnovides capacitive short to ground Via the

operator's own body capacitance that iowers the

anipiitude oi’ oscillator voltage seen at the touch
ter‘ininai."’ Col. 3:44--Sti.

Tiic ‘ i33 Patent discloses “The touch detection

circuit of the present invention features operation

at frequencies at or above 501:5-ix and pi'e:ferahiy
at or above 800 kHz to minimize the effects of

surface contamination foi'n1ateriais such a skin

oiis and wa.tcr. it also offers irn provernen ts in

detection sensitivity’ that aiiow dose controi of

the degree of proximity (ideally very close

proximity) that is required for actuation and to

enabie einpioynient of a multiplicity of smaii

size touch Ei€i'I)'1_il'1I1iS in a physical close array

such as a keyho:u‘d,”’ Coi, 5:49-«S /.

The “{8} Patent diiscimses “Aithough the

preferred frequency is at or a‘ooVc i-‘Q30 kHz, and

more preterahiy at or above 800 kHz, it is

troiiceivahie that frequencies as low as 50 kHz.

could be used provided the frequency creates a

dit't‘cii'ence in the impedance paths of adjacent

pads that is sufficient enough to accurately

distinggnsh between an intended touch and the

touch of an adjacent pad. Us of frequencies as

{ow as 50 kHz may aiso be possible depending

upon the type of glass or covering or the

thitrkriess thereof used for the touch pad.” Coi.
1: 19-27.
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B. Amamied Ciaim 27

to the , skilled m the, :m',, the vahjt-‘ 0*; the

resistors and capacitors utilized in oscillator 2/G0

rnay be varied from those dis<:1<>se.d above to

provide for diffment oscillator eutput

E1'equencies." C01. 1422325.

237. A capacitive. respomziva <:iectrohic

switching circuit for a controiied kevpa

device Comprising:

an osciilator providing a periodic

output gigtaai having :1 predefined

frequency;

Thc " E 83 Pattent di,sc1<>ses “It also offtsrs

hnprovehlcnts in detecticrn sensitivity that aitow

C3036 Control of the degree of proximity (ideaily

very close proxinfity) that is requirad for

actuation and to enable enlpioyment of 3.

nmhiphcity of small size touch te,1‘n"-.ih::dS in :1

physical close array such at k.eybea1'd,’°' C01.
5:53-57.

Th-3 ‘ £83 Patent discioses “In 3. fiI‘Stp1“t3fa‘31‘1‘:‘3d
embodimsnt the Circui‘: offers enhahceci

cietfiction sen.<itiVity to allow‘ reliable apartment

with smafl (finger size) I-smash padts.” Coi. 6:13.

at mlt;r0<:0nt1‘0E1er using tha

Qmiodic mmmt sigttaai from the osciflatmr.
the microcontrollcr selective} 7 arovidin

sjmced zma ' of imut touch tmrnitaals Qf
ad. the in tut touch terminals

§;€?_tI_i.E?‘.Y.iSiflgit£§itSat5E£1_fé§£€2!;Efi__iflE2!£1_Ef2_@Ch
terminaisz

SS6 Figures 11; and Ciaims 8, 12, 16.

The ‘ 183 Patent disclcrses “The. touch detection

circuit of the presmt inv-tztttion featuréis 0ps:‘:ra.t_im1

f1‘f_’.q'L‘:f_’.1‘1Ci€S at or ahtwc 501<;Hz and preferably
at or above $60 E<:H2; ta‘; minimize the aftécts of

$urfact': -':<.mt21r;ninatit‘>n for materials such a. skin

oils and water. it also offers improvczments in

detectien sensitivity that allow close control of

the degrea of proximity (ide:1}Ey'Ve1‘y close

proxinfity) that is required for actuatieti and to

enzzble employmerat of a multipiicitty of smafi

912:3 touch terminals in 2: physiatal (.‘.1OSs‘_’, array

sud: as :2; keg,/boaL'd..°’ CQE. 5:49--57.

N./»\R—5796i 83RX
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Tl";-E‘. ‘ l83 Patent discloses “In a first preferred
embodiment the circuit ~cfi’er's enhanced

detection sensitivity to ailrmi reliable operation

with sinall (finger size) tutieh pads.” Col. 6:18.

The ‘ l83 Patent discloses “A1thougli the

prefeired frequency is at 01‘ above 100 1«;H;:, and

more preferably at O1" abnve 300 kHz, it is

conceivable that i“requen<:ies as low as 50 kHz

coulrl he used provicierl the frequency cueates a

difference in the in1pf_’.£l3.1‘lC€ paths of adj agent

pads that is sufficient enough to accurately

distinguish between an intended tnucli and the

touch of an adjacent pad. Us of frequencies as

low Si) kl-1;: may also be possible depending

upon the type of glass or Cs’_?Vf31’il"ig or the

thickness thereof used fer the tcsueh pad.” Col.
1 l : l9—‘2'7.

The ‘ l83 Patent discloses “Upon being powered

by Voltage regulatei‘ EGO, oscillator 200

generates 3. square wave with a frequenizy of 50

kHz, and preferal‘.:iy greater than 8(){} kHz, and

having .3111 aniplitucle of 26 V peak. The square

wave generated by oscillator 200 is supplied. Via

line 2(3l to :1 floating common generator 300, a

touch pad shield plate 46%}, a touch circuit 400.,
and 2. rnicrocontroliei‘ 500, Oscillatui‘ 200 is

described below with _re,t'ei'ence to FEE}. 6.

Floating coininon generator 300 receives the 26$

V peak square wave 'l’i'0in oscillator 200 and

outputs a regulated floating eonirnon that is 5

Volts below the square wave output from

oscillator 200 and has the same phase and

frequency as the received. square wave. This

floating common output is supplied to tench
circuit 113-00 and 1‘TliC1‘i‘)COT(}tI‘0l,lf3!“ 500 via line 307:

such that the an-tput square wave from oscillator

200 and floating common uutput froin fleeting

cornnion generator 300 provide power to toiicli
circuit 400 and 1“TliC1'-C=C-J11U‘0llCl‘ 500. Details of

floating comintm generator 300 are discussed
below with reference tn FIG. 7. Touch circuit
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400 St e;:aput:it:iuct-: from a. to ‘h pad 439 Via

line 451 and outputs ft signal to I1’1lC1‘OCOllE1‘Oil(:‘.1‘

500 via line /43-Olupoh detecting a capaciltahce to

ground at touch pad 450 that exceeds threshold
value. The details of touch circuit 400 are

described below with reference to FIG. 8.

Upon reeeiving an indication from touch circuit

400 that 3. S'uffiCi€i‘1tCap3Cltai'iC€ to grouhcl

(typhxaily at least 20 pl?) is preseiit at touch pad

450, microcontroller SUD outputs a signal to :1

loz.1d—<:ontrollii'ig t’1'l,lC§'0C0l’}t'l'0ilE3t‘ 60$} via line

501, which is pf(’.f-f3i‘Zs.i3iy :1 two optical

coupling hens.” Col. i'l:t3—33.

The ‘ l83 Patent CllSClC»S€S “As will be apparent
to those; sldlleti in tho art, the V£liUi3S of the

resistors and capacitors utilized in oscillator 200

may he V3.l'l€Ci from those «disclosed. above to

provide for different oscillator output

frequenci:=.s7' Colt l4:2/$25.

' ‘ .> 2.‘. 'i.:t; ‘iu y ou* ’The l3“ Pitentd a lo :2 ‘Au lit 3iet ch wad

circuit constiuctetl in accordance with the S£’,{3C»i'iCl

tsinbodiineht is shown in PEG. ii. in the settomil

ehihodimtéiit of FIG. ll, components similar to
those in the first embodiment in FIG. 4 are

designatcbd with the same. rei’ei'ences uui‘uera.ls

and will not be discussed in detail. The multiple

touch pad Circuit is a variation of the tlrst

embodiment in that it includes an aiutay of touch

cinsuits designatecl as 900l thi‘ougli 90011111,
which, as shown, ii‘1Ci'ud€ both the touch circtuit

400 shown in FIGS. 4 and S and the input touch

terminal pad 451 (Fifi. 4). Microcontrollei“ 500
selects €:3.Ci'1 row of the touc‘h Cit‘Cuii'S 9001

through 90011111 by providing the signal f1‘O1‘I1
osttiliatoi‘ 200 to selected rows of touch tzircuits.

hi this hianhei; £Tll(:I‘t‘>C:Otl‘tI‘0il€.i‘ 500 can

sequehtialiy activate the touch Ci1‘CuiT1‘OWS and

associate the res:eiVed inputs from the columns

of the array with the activated touch eircuittjs).

To keep the path length 45E ‘between the touch

pad /43-50 and the base to the detection tr2tnsistoi'

_:'i29$?_3%_lE1l§}lE?}?:§P322._Elféi_Ei9ESitiilE?E“:EiilfiEEli§_§iQ§€__%Ei‘§____

Page 19 of 37
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phys willy l0ca.ted directly beneath the touch

pads. To simplify assembly, a flexible circuit

board such as Vended by Sl'ielda.hl, inc. or {fire uit

Etching Teehnics, inc. can be used for this

pL!i'p0S6. ideally, the printed circuit will he fi>secl

directly against the srirface (typicalsly glass)

bearing the conductive touch pads to eliminate

air gaps and the need for‘ cencluctive foam pads

and spring coiitacts which were used to fill air

gaps.” Col. l8:34--59.

the first and second ingut touch

terrninals defining areas for Qpt3.1‘£ii0l‘ to

pi*oVii:le an input by proxiinity and totieli;
and

a \. -f..lC¢.,E0l C1l‘€..ult -I..O1.:p -... to sat

osci {later for receiving said periodic

output signal from said oscillator, and

coupled to said first and secentl touch

terminals, said detector circuit being

responsive to signals from said oscillater

Via said lIllCl‘¢3CDl’lll‘OliGl‘ and [the] ;1_

presence of an eperatofs body capacitance

to ground miipled to said first and secomi

tench terminals when proximal or touched

by {an} _t_;h_e opeiatci‘ to provide a control

outpiit signal for actuation of the

contrellerl l<_€1V’[}ZlCl device, said detector

circuit being configured to generate said

control Output signal when {an} the

oper;«1tr>r is pi'0xin'ial or touches said

second touch terininal after the operator is

N./»\R—5796l 83RX

See Figure l l.

The ‘ 183 Patent cliseloses “A multiple tt’,?UCil pad
circuit constmcted in accerclance with the second

embodiment is sliown in Flt}. ll” ll‘: the second

embodiment of Hi}. ll, tzempenents similar to
those in the first embodiment in Fifi’. 4 are

designated with the same references numerals

and will not he discussetl in detail. The multiple

touch pad circuit is a variation of the first

embocliment in that it inesludes an array of tOLit;?l‘1

circuits designated 9001 through 9{)Di1m,
which, as shown, include both the touch circuit

400 sliown in FIGS. 4 and 8 and the input touch

terminal pad 45l (PEG. 4),” Col. iS:3¢l--43.

The ‘ l33 Pateiit discloses “it also offers

imprcsveinents in detection sensitivity that allow

close control of the degree of pi‘o>;:iinity (ideally

very close proximity} that is required fer

actuation and to enable cinployrnent of a

multiplicity at‘ small touch terminals in a

pliysical close array such as a lieyheard.” Col.
5:53-57.

The ‘ 183 Patent cliselcrses “in a first preferred
embodiment the circuit Liters enhanced

cletection sensitivity to allow reliable operation

with small (finger size) touch pads.” Col. (5: l -3.

__El’}_'9’__.1.3§§_E2E332.Ell2&2l9§Eéi_:l:ll2_%?_¥1_l2ElE§:£__lZEEftY_§£Z&l____
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proximal or touehe
terniinal.

N./»\R—5796l 83RX

by Volt ge regulator ls’) O.‘<%Clll{l.’E0‘(' 209

generates a square wave with a freqneiiey of 50

l<.l—l;:. and preferalvly greater‘ than 800 kHz. and

having 3111 amplitude of 26 V peak. The square

wave generated by oscillator 200 is supplied via

line 201 to 3 tloatihg C:0l’l'1m0,‘{} generator 309, A

touch pad shield plate 466, a touch circuit 400.,
and 3. rnicrocohttollei‘ 509. Oscillator 200 is

described below with i’€f€l“f_’.I1€:.€3 to FIG. 6.

Floating common generatcrr 300 receives the Zti

V peak square wzwe from oscillator 200 and

outputs as regulated floating eoininon that is 5

volts below the square wave output i’i'om

0SCill{ii'.OF 200 and has the same phase and

frequency as the received square i, eve. This

floating common output is supplied to touch
circuit 400 i:ll1d1TllCl‘0C011‘€1‘0llt.?l‘ 500 via line 30l

such that the output sqnme wave froth oscillator

200 and floating eommoti output from ‘floating

coninion generator 300 provide power to touch
eiiezuit 400 and ‘iTl'li;‘1'0COfi€1‘t'Jll€l” 500. Details of

"floating eomtinotl genetatoi’ 300 are tlisetissed
‘below with i“ei‘etem:e to Hi}. 7. Touch Circuit

400 senses capacitance froth 3. touch pad 459 Via

line 45 l and outputs a signal to l1’llC1‘0C0fll1‘0ll€1“

500 Via line 40lupon detecting a capacitance to

ground at touch pad 450 that exceeds a threshold
value. The details of touch eircuit 400 are

tlescrilied below with i‘ei'e.i‘ehee to l?’l{}. 8.

Upon 1‘€C6lVl1'lg an iitdieation from touch circuit

400 that 3. sufficient capacitance to grouncl.

(ltypieally at least 20 pl?) is present at touch pad

450, mieroeontroller 500 outputs 3. signal to

load--controlling mieroeontroller 600 Via line

50l, which is ptel"ei‘ably at two way optical

coupling bus.” Col. l2:t>—33.

The ‘ l83 P-ateiit discloses “A l’I‘:i.1ll.ipiii touch pad
circuit consttucted in accordance with the second

embodiment is shown in EEG. ii. in the second

enibodinient of FIG. ll, components similar to
those in the first enihodinient in FIG. 4 are

designated with the same re,{"ei'ent:es nui‘tiera.ls

and will not be discussed in detail. The multiple
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touch pad circuit is :1 var‘ tum ot the tirst

ernbodimeht in that it includes an array of touch

txireuits desigriated 900} through 900t1m,
which, as shown, include both the touch a:ircuit

480 sitevm in FIGS. 4 and 8 and the input touch

terrhinai pad 45} (PEG. 4). Mici'0c:0nti'0i}er 500
selects each row of the touch circuits 9001

€i‘ii‘0LEgh 900nm hy providing the signal ttom
oseiiiatoi‘ 200 tti selected rows of touch circuits.

in this mamier, miers3C0iiti‘0iier _‘"i0O can

sequeiitizihy a.ctiV2.ite the teuch circuit rows and

associate the reeeivee1iripi.its from the eoiurntis

Of the array with the activated tuueh circuit( 8).

To keep the path ten gth 45} between the touch

pad 450 and the hase to the detection traiisistor
410 to 3 miiiimum, the detectioii ::ii‘cuits 906 are

piiysieaiiy i:’J(.‘.21‘€f3d directly beneath the touch

pads. To simplify asseihhiy, at fiexihie circuit

board such as V9.-l'1ds‘:‘.-d by Sheidahi, hie. or {fire uit

Etching Tecjhiiics, hie. {T3111 be used for this

pui‘p0se. ideally, the printed circuit wiii he fixed

directly against the su1“t‘aee (typi::a1}y glass)

bearing the cQnd.uctiVe touch pads to ehminate

air gaps and the iieed for tztmductive to-arii pads

and spring eoiitaets which were used to fiii air

gaps.” Cot. i8:34--59.

C. Artieittied Ciaiin 28

28. The C’<1p:i(.‘.i’EiV€ respoiisive eieetroitie

switching Ci1'CL1it as defined in eiaiiit 27,

wherein stud detector circuit gehemtes

said control sigiiai only when [an] the

0peratoi' is proximaii or touches said
seeotid touch teiimitia} within 21

predetermiiied. time period after the

operator is pi"0>;iiiiz1i or touches saisi i"ii'st
touch teririiriai.

N./»\R—5796t 83RX

The airiendiherit does not suhstzintiveiy ehzirige

origiiiai eiztim 28.
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D. A mended Ciaim 32

32, Tho capacitive responsive eicctronic

switching circuit as diffilififid in claim 27

and further inctiuding an indicator for

imiiczitiiig wh on said dsstector circuit

d.etei*ininos that [an] Ling operator

pi'o>:iniai 01‘ touches said iirst touch
toimiiiai.

The a.niendn'ie.i'it doos not stihstztritiveiy change

originai claim 32“

74). New Claim 33

33. The capzicitive responsive éif.’/€.7‘trO1‘iiC

switching circuit as defined in ciaim

fuither <:0mprisin g wherein sai dotector

circuit conipanzs tho sensed body

Capacitance: change Gained by tho body

capucitaiicc: do::.i*e:asing an input touch

tcrininai signai on the detector to ground

when moximato to tits input touch
torminai to 21 second thnetshohi ion/oi to

geiieime the control output signal.

See Ciaiins i, 18, 28.

Tho ” E 83 Patont di,sc1<>ses “The touch dotection

cinsuit of the present invention foztturcs operation

at frcqcuericies at or above SDRHZ and pn3i"t’:i‘:ihiy
at or above: 800 kHz to minimize the f.’ff€C‘fS of

surface contaniination for ihatcriais such a si»:in

oiis and watm‘. it also (1i'.i:‘6J,'.‘3 impiiovemcrits in

detcction sensitivity that aiiow close control of

the degree of pi‘oxii'nity (iideaiiy Very cioso

proxiniity) that is rcquircd for actuation and to

onabie oinpioyinrsiit of a multiplicity of sniztii

size touch ‘tcrminais in 3 physicai close a1’1‘3'y

szucii as a keyboard.” Col. 5:49--57.

Tho ‘ 133 Patent discimsou “Touch circuit 400

senses capacitaiico from 2:. touch padr-15“ via line:

451 and omputs it signed to niicroconi:i‘oiiei‘ 500

via line 43-Oiupon dSi€§CEi,1’lg :1 capacitzince to

ground at touch pad 450 that oxccccis at threshold.
Value. The detaiis of touch circuit 400 are

desc:i‘j.bcci below with :’cfcrr':nce to Fifi 8.” Col.

i2:24»2{.

N./»\R—5796i 83RX
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F. New Claim 34

34. Tht: capacitive I‘€Sp01"ib_V~f.f €:?i,CCU‘01’}iC

switchiiig circuit as tiefiiittd in ciaiiti i8,

fL=.t"Eht31‘ comprising wherein said tiett’:ct0i'

circuit cot1ripare:s the sensed hody

capacitaiice izhange caused by the body

capacitance tieezreasiii g an input touch

terthiitai sigriai atnpiitucit? on iiii? dettsctor

to ground when pmximate to the input
touch temiiiiai to a secoiid ‘?.i’1I“6Sh0i(.i lave}

to gt:nei‘att=. control output Signal.

N./»\R—5796i 83RX

366 C1 .1si,18,2.8.

The ‘ 183 Patent discioses ‘liktiothcar method for

it’}’)pi’c3f?‘iti1”1tif{}g czipacitiws touch switchas reiias on

the change in capacitive coupling between a

touch termiiiai and grouhai Systems utilizing
such it itietiiod .‘;1i‘€3 dcascribcd in US. Pat. No.

4,758,735 and US. Pat. No. 5.(i87,825. With

this rhefiiodoiogy the ole/tsctioii <:ii‘c:uit coiisists of

an osciiizitor {or AC line voltage‘: derivative)

providitig a sigma} to 2:. touch tsrminai whose

voitagts is than ,‘fii0,'(Iii0j,'i:T-d hy a detector. The:
touch termiiiai is driven in -3ic3t:ti‘icaE series with

other coinpoiiaiits that function in part as a

chi rge pump, Tilt? touch of an 0pf31‘atO1‘fh€11

providcss EL capacitive short to ground Via the

operat0i"s own hody capacitance that iowtsrs the

amplitude of Osfliiiiitol” voltage seen at the touch
termiiiai.” C01. 3:44—5(3.

Th-3 ‘ i 83 Patent d.isci0ses “The touch tietection

circuit of the pi'€.S€iiE iiwehtioii featui‘es ope-.i‘atioti

at fr:-rquencitss at or abové 50kHz and pf-f3f§°.1‘2Ztbiy
at O1‘ ahovrs 800 kHz to miiiimize the effects of

siirtace. contziinitiatioh for mattzriais such :1 skin

oils and water. it also offers improvements in

detection sensitivity that aliow close cohtroi of

the diigffié of proizimity (id5:a1iy vary close

pmximity) that is i‘r3q11ii“t3d for actuation anti to

enabie iarnpioyment of :1 triuitipiicity of sniaii

size: toiicii teiniiitais in 2:, physical close £3.1‘1”£:.y

such as a kr:yboai*<:i.” Coi. 5:49-57.

The ” i83 Patent tiiscloscs ‘Toutsh Ci1‘Cuii 400

senses capacitance from a touch pfltii 450 Via line

451 and outputs a sigma}, to t’,‘(}iC§,'OC0i‘iU‘0ii,t”:f(’ 500

Via iiiie 4Qiupoii detecting a capacitaiice to

ground at touch pad 450 that exceeds a threshold
value. The detaiis of touch circuit 400 are

described ‘below with refereiice to PEG. 8.” C03.

12:24-28.
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G. New Ciaiin 35

35. The capacitive responsive electronic

switching eireuit as defined in claim 27,
wherein when the neeend touch terminal

is not touched on its defining area by the

operator to provide input, the eontrot

output signai is prevented.

See Figures 19. 2()A—C; and Claim 28.

The ‘ 183 Patent diseioses “in another

ernhodirneht a meth ed to prevent itiadvetteht so

actuations is to require a inuhi--step process.

Eiteteiiing to FEE}. 19, it device is shown having a

first pahn htittnii 2201; a second pahrii button

L/L102, and an indicator ‘light 2205. Palm button
220} has to he activated first and then huttoh

2202 has to be activated within a 2 second time

window before a desired actuation can occur.”

Co}. 22:4-9-55.

The ‘ 183 Patent diseioses “in a vaiiatien of the

muiti~step process, two touch plates within a

housing (one Vertical and One hotizontai) are

used to provide a two—step tum—0n Referring to

FIGS. 2OA—C, the first step to actuate the output

relay 2310. is initiated when the operator inserts
his hands and touches the vertical touch sen mi‘

230} with the dorsai side of the hands. A yeiiow

LED 2304 on top of the device Show the

successful cornpietion of the first step‘ The

second step is to flip the hand over and touch the

tuuiimhtat touch sensor T3302 with the patniaii

side of the hand. A red LED 2305 on top of the

device shows the eompietion of the two step

tui‘n~en and activation of output relay I O. The

flipping actien of the hand in the seeehd step

causes the 't’0t'earna muscies to flex, thereby

reducing stiffness and fatigue. Also. the hands,
and arms can rest on the run hat‘ until the

tha<:‘nine Cy-isle is t:0riip‘tete. The second step of

the twnrstep turn—nn tnuet occur within ":%01Ti€

pi'edetei‘mined time tfe-I example 3 sseeonds)
after the i'e]eas:e of vertical touch sensor or the

first step must be repeated.” C01. 23:19--36.

N./»\R—5796t 83RX
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H. New Claim 36

36. The capacitive 1‘€fSpt‘)1"ib_V'f.? eieetifonie

switching circuit as defined in eiaiih 27

and further iuctiudirig an indicator Poi"

ihoiieatiiig wh en said detector circuit

d.etermihes that the operator is proximal or
touches said second touch t€i‘iTiii”lZti.

See C1 32.

The ‘ 183 Patent discloses “The riiici’opi‘os:essoi'
also aiiows the use of visual indicators such

LEDS or amiuiieiators such as a beii or tone

generator to coiifimi the actuation of a given

toueh switch or swittziiesi This is p3.i‘i.iCUi3.i'iy

usefui in cases where a sequeucte of actuatious is

required before an 3.-(.‘.ti0,’(} occurs. The feediia-ck

to the operator provided by a Visual or audio

indicator activated by the mieropi'oCessor in

.tespoi'ise to intermediate touches in a requii‘ed

sequence can minimize time iost and/‘or

fiustration on the part of the operator due to

faiied actuatiohs from partiai touches or wrong

actuatioiis from touching the Wrong pad in a

given required seqiieriee or eothhinatioti of
touches.” Coi. 6:31-42‘

The ‘ iii} Patent LiiSt':i0’~,‘.€:S “A imthei‘ option is to

provide one or more LEDS ’.7ZI3O5 oi‘ aiuriihie
auiiimeiators for ‘visual or audible feedback. to

the operator. Specifically, iii HG. i9 the LED
23.05 wiii come on when button 220} has been

successfully activated to cue the operator that it

is time to move to button 2232. ‘Where required
a second Liiiiii with a diffei'ent color than the first

(yellow for the first REED and red for the second}

can be pi‘oVis:iei:i to provide Visual confiimatioii
that the second button 2202, has been ztetivated O!‘

that the required combination of the two buttons
has been activated. Two differeiit audibie tone

or sound gerieratoiis couid also he used it; iieii oi’

the LEDS to provide feedback to the operator.”
Co}. 23:142.

The ‘ E83 Patent d.isciose;~; “A red LED 2305 on

top of the device shows the compietioii of the

two sztep tum-oii and activation of output i‘ei:iy
2310.” Col. 23:28--30.

N./»\R—5796i 83RX
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E. New Ciziim 37

For ease of analysis, new iiidepeiideiit claim 317 is shmvn ‘oeiow with pseude—21mendtiients

iiiiusuating the c1ift'ei'eiices between new claim 37 and oiiginzii claim 27 of the ‘ 183 Patent.

37. A capacitive responsive electronic

switching <:ii'cL1it fer a eoritmiled device

COi[I1pi‘iSiEl’1g§

See Claim 27.

an OSCiiii1iIOi‘ providing a periodic

tmtpiit sigitaai having a predefined

frequency wherein an osciiiator v0it2.<>*e is

gF.€£.’e‘sF531_Eilii31__§e§_E£EZ}2i2t;..¥;QlE§f~.£é§2L
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See Figures 4, 5; mid Claim 27.

The ‘ 183 Patent discloses “Having provided a

ipasis for the use ~01“ tiighet flequeiicries the basic

eeilstruetion of the eiectionie switching circuit
eoiismieted in aceoi'danee with a first

embodiment of the present invention is new
d.eseribed with reference to FIG. 4. The

electronic switchiiig cintuit iiiciudes a voltage

regulator 100 including input lines EOE and 102

for receiving a 24 V AC iine Voltage and a line

103 for grounding the eiieuit. Voltage

1‘€gUi3.i‘,O1‘ 100 converts the retteived AC voltage

to :1 DC Voltage ziiid supplies :1 reguiated 5 V DC

power to an oscii}at0i' 200 via iiries. ii}/-'1 and E055

Voltage regulator also supplies oscillator 200

with 26 V DC pe-wet via iiiie 106. The detaiis of

voitage regulator 100 are discussed beiew with
reference tits FIG. 5.” C0}. i1:60~C0i. 12:5.

The ‘ £33 Patent discloses “A p1‘Cfr61‘1‘€I.i circuit,

for implementing 3. Voitage i°egu1at0i' ‘:00 is

Z*~ii'i()WTl in Fifi. 5. Voltage reguizitor H30

preferabiy includes an ACEDC converter 110 for

generating 29 V to 36 V ’u‘mfeguiated DC on line

H9, This ui1i‘eguiatet.i DC power is supplied to :51

5 ‘V DC reguiator 120 and to :1 26 V DC

regukitor 130. AC/‘DC t:oiivei'i0i' iii) includes

diodes ill, 114, 116, and M8, which rectify the

suppiied '24 V AC po W61‘ provided on power
lines ifilami i023’ C0}. 13:50-57; see also Col.
i2:58»C‘.oi. 33:31.

The "183 Patent discloses “The oscillator


